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BEFORE YOU BUY ANOTHER PLUG VALVE... 


COMPARE 


Topered Piva 


Reduce 
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QC Plug Valves are backed up 
by Proof-of-Performance in every 


Processing Industry! 
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OPENINGS! 


Turbulence! Loss of head pressure! These can 
present real problems when handling slurries and other 
viscous liquids! And because they are ordinarily the 
result of valves with “funnel action”...it pays you to 
make sure that the port opening has the same area as 
the pipe itself! 


Pipe-matching port openings! This is only one of 
the reasons why more processing engineers than ever 
before are swinging over to QC f Round Port Valves 
and Rectangular Port Valves. Other features, such as 
split-second, quarter-turn shut off...specially designed 
TEFLON* GASKET to prevent head leakage... all 
add up to lower maintenance costs and fewer 
work stoppages. 


WRITE TODAY for descriptive 
Catalog E-8,Q Cf Industries, 
Incorporated, Valve Division, 1501 
E. Ferry Avenue, Detroit 11, Michigan 

GET YOUR COPY of the ACF 
Lube Manual, a complete description of 
lubricants and service recommendations. 
Ask for Manual No. 3. 
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MARTINEZ, CALIFORNIA, SPECIFIES 


CLAY PIPE 


This $200,000 sewer project in Contra Costa County, 
California, posed some difficult trenching problems. The 
area is marshy, and water seepage made conventional in- 
stallation methods impossible. New Clay Pipe jointing 
techniques, however, solved the problems and provided 
infiltration-tight lines, even though trenches were water- 


filled and muddy. 


The industry-wide Clay Pipe research program has de- 
veloped many new jointing materials and methods that 
save time and cut costs. Now you can couple the never- 
wear-out performance of Clay Pipe with the speed and 
ease of trigger-fast installation. For more information 
about these new techniques, write to your nearest NCPMI 
office. Get all the details about the latest jointing meth- 
ods for Vitrified Clay Pipe—the only pipe that never 


wears out, 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1520 18th St., N.W., Washington 6, D. C. 
311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio 
703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 
206 Connally Bidg., Atlanta 3, Ga. 
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Want a low-cost source of chlorine 
dioxide and one that’s easy to use 
as well? 


Then just dissolve Mathieson 
sodium chlorite in water, activate 
it with chlorine or hypochlorite . . . 
and get a powerful bactericidal 
agent containing the equivalent of 
263% available chlorine! 


Used in conjunction with chlorine 
from a conventional chlorinator, 
this high potency chlorine dioxide 

1 oO xX i 5 e solution, plus any desirable excess 
of chlorine from the generating 
process, will solve your water 
treatment problems. 


Moreover, this method saves time 
and trouble. It permits the intro- 
duction of the bactericidal solution 
right at the desired point of 
application. Unlike breakpoint or 
superchlorination, it requires little 
control or supervision. And it also 
eliminates the need for carbon and 
ammonia in the control of taste and 


SAVES TROU BL E, MON EY odor in municipal waterworks 


operations. 
This method may also be used to 
so LVES YOUR WATER maintain a free residual in 
eee distribution systems . . . to effect 
iron and manganese elimination . . . 
and to control the offensive tastes 


TR EATM e wy T wees 8 L FA 4 and odors produced by phenols, 
algae and industrial wastes. 
Mail the coupon for additional 
information about sodium chlorite’s 
effectiveness and its many money- 
saving applications in municipal 
operations. 


2LIN MATHIESON CHEMICAL CORPORATION 
Industrial Chemicals Division 
Baltimore 3, Maryland 


MATHIESON 


Please send information on Mathieson sodium chlorite. 
NAME 
COMPANY 


ADDRESS 


3100 
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Meeting specifications is only 


part of the story behind 


§ HERSEY 
WATER METERS 


It's the quality of materials, 
eels Sul lil iillsMelile Mel ilela mmol ltt: 
their outstanding record for 
accurate registration and low 
maintenance cost that make 
HERSEY WATER METERS the 


leaders in the water works 
business. 
HERSEY 
MANUFACTURING 
COMPANY 


SOUTH BOSTON MAS 


BRANCH OFFICE 
PHILADELPHIA 


SAN FRANC!" 


HERSEY 





QUALITY 


WATER 
METERS 





Water rides on a tall tower 
for better consumer service 
in Prince Georges County, Md. 


Elevated Sfee/ Tanks 


by PITTSBURGH ¢ DES MOINES 


A million gallons of water, 160 ft high in this P-DM elevated 
steel tank, “‘rides’’ on the Washington Suburban Sanitary 
Commission system at a location distant from the source of 
supply. A relatively high head range of 47 ft accommodates 
the variations in supply pressure, so that water may always 
accumulate during off-peak hours and be available to aug- 
ment the supply at peak demand periods. Diameter of the 
tank is 65 ft. e A broad picture of the many Pittsburgh- 
Des Moines Elevated Steel Tank types is provided in our 
illustrated 20-page brochure. Write for your free copy. 


PITTSBURGH « DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 
PITTSBURGH (25) 3418 Neville island DES MOINES (8) 919 Tuttle Street 
NEWARK (2) 218 industrial Office Bidg DALLAS (1) 1223 Praetorian Bidg. 
CHICAGO (3) . . 1222 First National Bank SEATTLE cove 526 Lane Street 
LOS ANGELES (48) 6399 Wilshire Blvd. | SANTA CLARA, CAL 625 Alviso Road 
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“Measuring the water of the world for 


‘Badger 


7. 
ater Meters IF 
Badger Meter Mfg. Co. i Lf. 


Milwaukee 45, Wisconsin 





Badger 
meters 
conserve it 






better! 


N only one year, more than 26-million 
tons of paper are required to fill the 
needs of the nation .. . to help business 
operate, to serve personal needs, to bring 
your daily newspaper to your door. Yet 
it takes more water than wood to produce 
this paper. 

The Badger water meters used in 
America help save water for this vital 
need . . . measure water accurately for 
homes and industry . . . provide a precise 
check of water usage and waste. And they 
make certain that users pay fairly for the 
water consumed . . . help make water de- 

partments self-supporting. 

As a result of their superior perform- 
ance through the years, Badger meters 
are the favorites of waterworks men 
everywhere... famous as the meters 
that save water, work and money. 
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One of the two temporary chlorinating stations which served the Blackstone Builders Model HCVS Chlorinizers as finally installed in the Bucklin Point 
Valley Sewer District during the interim disinfection period. One of the Sewage Treatment Plant in East Providence, R. |. Control can be automatic 
Builders Chlorinizers can be seen in the background. and proportional to flows of the plani infilvent flumes. 


CHLORINIZER’S super-wide range pays 
dividends at Bucklin Point Sewage Plant 


Two Builders Chlorinizers were placed in service by the Blackstone Valley 
Sewer District Commission over a year and a half prior to the completion of 
their Bucklin Point Sewage Treatment Plant at East Providence, R. |. These 
Chlorinizers — Model HCVS — were factory-equipped for super-wide range 
feeding . . . from 100 to 6000 Ibs. of chlorine per 24 hrs. without changing 
orifices or meter scales. An interim disinfection program was instituted which 
took care of all sewage and wastes flows collected by the new interceptor 
system RIGHT FROM ITS FIRST STAGES —and charges could be levied 


against industries and municipalities as they tied in. Later, these same CLARENCE V. HICKEY, 
Chlorinizers were installed in the finished plant where they are now serving. os ENSUE, 
Blackstone Valley Sewer District Commission reports the Chlorinizers have diated die tae a 
up very well. These Chlorinizers 
hove given reliable service for 
the past three and a half yeors 
. maintenance has been neg- 
ligible. We have had no chlorine 
‘ice’ troubles in cold weather 
and the Chlorinizers have been 
odor-free in operation.” 


given completely satisfactory service both during the interim period and now 
that the plant is in full operation. 

Find out why the trend is to Chlorinizer . . . for repiacement, for plant 
expansion, for new projects. Write today for Bulletins to Builders-Providence, 


Inc., 350 Harris Avenue, Providence 1, Rhode Island. 


BUILDERS- gpd Atay 


DIVISION OF B-I-F INDUSTRIES, INC. 


SVILOERS (RON FOUNDRY © PROP ORTIONEERS, INC. © OMEGA MACHINE CO, 





Keep your eye on 


WORTHINGTON 


Pump research primes pump progress 


WORLD'S FIRST ATOMIC-POWERED SUB- 
MARINE, NAUTILUS, undergoing sea trials 
In atomic development since 1941, Worth- 
ington recently built special engine room 
equipment for both atomic submarines, 
Nautilus and Sea Wolf, Worthington con- 
tinues to figure prominently in supplying 
this new field of atomic energy, keeping 
pace with its new and rapidly changing 


require ments 
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TEST STAND CAPACITY UP TO 100,000 
GPM is provided at Worthington’s Harri- 
son plant (above). Built over a man-made 
half-acre lake, the test stand is used as a 
production tool to check pumps from 
fractional horsepower up. This flexibility 
comes in handy—in one line alone Worth- 
ington can put together 60,000 different 
standard pumps out of 650 parts in six 
standardized sets of liquid ends 


DIRECTING PUMP TEST OPERATIONS from 
central control room (left) where special 
measuring instruments speed collection of 
performance data. Worthington pump spe- 
cialists can afford to be objective in con- 
sidering your pump application problem. 
They select from the most complete line of 
pumps offered by any manufacturer. 


EUTECTIC CASTING, used in making stand- 
ard Worthington pumps, frees engineer 
from casting restrictions. Formerly, design 
of impeller and diffuser blades had to 
allow hand withdrawal from fragile sand 
core. Eutectic casting uses a low-melting- 
point alloy to form blades, melting this 
alloy out during baking. This permits de- 
sign flexibility for maximum hydraulic 
performance. 


We have a lot of experience at Worth- 
ington—more than 114 years of it—and 
we're picking up more all the time. 

But technology advances every day 
Each step forward brings with it new 
and unsolved pumping problems. That's 
why Worthington’s research and devel- 
Opment program is continuous. That's 
also why we like to work with you dur- 
ing planning to get the jump on prob- 
lems before they reach the costly stage. 


Experts for every problem 


For your day-to-day pumping prob- 
lems, our sales engineers are thoroughly 
trained in pump applications in every 
field, and can usually supply the right 
answer fast. Naturally, for the really 
tough ones, our staff engineers back 
them up with all the equipment and 
facilities of our shops and laboratory 
In addition, factory-trained trouble- 
shooters are available to cope with any 
problem that may arise in the field. 


From cat-cracker to atom-cracker 


Our specialists, covering all major in- 
dustries, work as a team. Together, they 
bring to bear on any problem a vast 
store of experience. They've successfully 
solved pumping problems and helped 
pioneer new developments in public 
works, atomic energy applications, the 
oil industry, and the chemical industry 
—to name a few. 

So keep your eye on Worthington; we 
probably have a money-saving answer 
to your pumping problems. 


VITALITY OF WORTHINGTON RESEARCH 
PROGRAM is shown by the more than 300 
articles in the technical press during the 
past five years by Worthington people 
This flood of informative technical litera- 
ture not only reflects our ability to keep 
pace with the changing hydraulic require- 
ments for modern pumps, but also high- 
lights the important contributions by 
Worthington to the knowledge of pumps. 














HANDLING 11,000,000 GALLONS PER DAY, the new sewage plant at Salem, Oregon, has 
Worthington pumps for continuous, economical pumping power. John W. Cunning- 
ham & Associates, Portland, Oregon, were the Consulting Engineers for this project. 


Salem’s sewage system relies on these pumps 


“. . . since the day our plant opened in 1952, 
Worthington pumps have been in daily operation — 
with never a breakdown. And because these pumps 
are the very life-line of our plant, their reliability has 
proved invaluable.” 

That's what Chief Operator Cliff Reed says about 
the eight Worthington centrifugal pumps at work in 
the new sewage disposal plant serving Salem, Oregon. 


ged Worthington units. We've had similar reports 
wherever Worthington pumps, comminutors or engines 
have been used — and that means water works and 
sewage plants all over the world. 

Helping municipalities with their sewage and water 
works problems is our job today — has been for over 
100 years. Write today for Bulletin W-317-B16 to 
Worthington Corporation, Public Works Division, 





Mr. Reed isn’t alone in his opinion about the rug- Harrison, New Jersey. Wt 


WORTHINGTON 
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Visit Our Suite 
Ambassador Hotel 
Atlantic City 
Sewage and Industrial 
Wastes Meeting 
October 10 to 13 


— FF 
SSSI IM». 
ALL MAJOR PUBLIC WORKS EQUIPMENT UNDER ONE RESPONSIBILITY 


Water Works Pumps « Sewage Pumps « Comminutors « Vertical Turbine Pumps « Vacuum Pumps 
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; ‘Rex Verti-Flo® Clari- 


Development of the Rex Tow-Bro Sludge fler mode pos improved settling . . . 
Better Grit Conditioning Romever with its unique, gentle, suction- inevensod capacities . . . important cost 
type ection assured better removal of savings. 
Rex Pioncering of the restreviation prin- light, floccuient sludge 
ciple in grit chambers led the way te 
cleaner grit... more efficient removal. 


~~~" leader 


in a quarter century 
of progress 


sewage and waste 
Better Skimming treatment equipment 


Development ef Rex Full-Width Skim- 
ming Equipment, manual and automatic, 
made possible more efficient removal of 
fleatable materia! 


Continuous research, product development and improve- 
ment have long been guiding principles of CHAIN Belt 
Company. The important developments illustrated 
above are but a few of the contributions CHAIN Belt 
has made to more efficient plant performance ... a 
quarter century of sanitation progress. Such mechanical 
features as 7-Metal chains, self-aligning bearings, cen- 
tralized wearing shoes, split head-shaft sprockets have 
meant much in longer life, lower operating and main- 
tenance costs and better operation to plant operators 
the world over. 

Your Rex Field Sales Engineer will be happy to give 
you the complete details. Or, write CHAIN Belt Com- 
pany, 4610 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAI ‘> | BELT COMPANY 


MILWAUKEE 1} WISCONSIN 
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COMPETENT, BLOODLESS WORKERS tireless, economical electronically 


controlled and directed. These, science predicts, may be our “servants” of the future, 


100 years from now... 


ROBOTS MAY DO OUR WORK 


The years ahead hold many surprises ... wonderful new 


products and inventions to challenge the imagination. Then, 
as now, our water and gas will still be carried by the rugged, 


dependable cast iron pipe being laid today. 


Over 60 American cities and towns are still served by cast 
iron water and gas mains laid over a hundred years ago. And 
today, modernized cast iron pipe, centrifugally cast and quality 


controlled, is even stronger, tougher, more durable. FOR WATER. GAS. SEWERAGE 
AND INDUSTRIAL SERVICE 


U.S. Pipe is proud to be one of the leaders in a forward-look- I 


ing industry whose service to the world is measured in centuries. 


U. S. PIPE AND FOUNDRY COMPANY, General Office: Birmingham, Alabama 


A WHOLLY INTEGRATED PRODUCER FROM MINES AND BLAST FURNACES TO FINIGHED PiFrg. 
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AIR LINES 


FORCE MAINS 


DIGESTER TANKS 


PUMP HOOK-UPS 


For any sewerage pipe job 
DRESSER COUPLINGS make joining easier, surer! 


Every sewerage job presents individual piping 


problems: cramped space, heavy vibration, 
tight deflections and so on. 

That's why the versatility of Dresser Couplings 
method, con 


is 80 Important, Using this joining 


tractors can handle any job .. . hit estimates 
and completion dates on the nose . provide 
work that gives permanent satisfaction. 

Wrench installed, Dresser Couplings and Com. 


pression Fittings go on quickly, simply. There's 


no need for flanging, welding, caulking or other 
operations that run up costs and slow down jobs. 
Moreover. 


nate exact pipe 


factory-made Dresser joints elimi 
fitting and alignment. Their 
strong, resilient rubber gaskets absorb vibration 
and expansion-contraction movements, Easy to 
join, they're also easy to disassemble when instal 
lations need servicing or relocation. Leakproof 
maintenance-free performance is assured for the 


life of the line! 





See your piping supplier today on how you 


DRESSERS 
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can save on sewerage and water projects. 


Dresser Manufacturing Division, 69 Fisher Ave., Bradford, 
Pa. Warehouses: 1121 Rothwell St., Houston; 101 S. Airport 
Bivd., S. San Francisco. Sales Offices aiso in: New York, 
Philadeiphia, Chicago, Denver. in Canada: Toronto and Caigary 
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CONKEY FILTERS 
HORTON ELEVATED TANKS 















Headliners in Municipal Service 


Over 2,000 tons of dry solids from sewage and industrial 
wastes are dewatered daily on Conkey Sludge Filters. 

From Maine to California, Horton® elevated tanks, in 
capacities to 3,000,000 gals., are providing a dependable 
gravity pressure water supply that is helping municipal 
water systems meet peak load periods and reduce pressure 
variations. These headliners are providing dependability, 
economy and trouble-free service in large and small municipalities. 


Write the nearest CB&I office for further information 





on Conkey Sludge Filters and Horton elevated tanks. 


Shown above i: 






Horton ellips« 
voted water tank 4tv¢ 


bottor nsto 


Shown above are typical Conkey 


Filters dewaterir } primory sivdge 


IDGE &« IRON COMPANY 


AM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 








CONKEY 


EQUIPMENT los Angeles * NewYork ¢ Philadelphia «+ Pittsburgh ¢ Salt Lake City 


Atlanta * Birmingham * Boston * Chicago * Cleveland * Detroit * Houston 









San Francisco * Seattle *¢ Tulsa 
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The Pacific Salmon 
will travel many miles and 
overcome many obstacles to reach 


the upper stretches of rivers 


where instinct tells it to lay its eggs. 
After spawning the fish dies. 


This cast iron water main is entering 
its second century of economical service 
to the citizens of Sacramento, California. 


ome €@st iron 
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they in common... 


THE SALMON AND 
CAST IRON PIPE... DEPENDABILITY! 


Spawning salmon can be counted on to return to the rivers 


where they were born. CAST IRON PIPE can be depended upon, too... 


to give 


years of trouble-free service, often for centuries. 


Listed below are some of 


the many water utilities still using cast iron pipe that was installed a century 


or more ago. 


DEPARTMENT OF WATER AND WATER 
SUPPLY, City of Albany, New York 

ALEXANDRIA WATER COMPANY 
Alexandria, Virginia 

BUREAU OF WATER, DEPT. OF PUBLIC 
WORKS, Baltimore, Maryland 

PUBLIC WORKS DEPT., WATER DIVISION 
Boston, Massachusetts 

DEPARTMENT OF PUBLIC WORKS 
DIVISION OF WATER, Buffale, N. Y 

WATER WORKS DEPARTMENT 
Chicago 

COLUMBIA WATER COMPANY 
Columbia, Pennsylvania 

BOARD OF WATER COMMISSIONERS 
Detroit, Michigan 

CITY OF FREDERICK WATER DEPT 
Frederick, Maryland 

PUBLIC SERVICE COMMISSION 
City of Halifax, N.S., Public Water Supply 

WATER BUREAU OF THE METROPOLITAN 
DISTRICT, Hartford, Connecticut 

MUNICIPAL WATER WORKS 
Huntsville, Alabama 


BUREAU OF WATER 
Lancaster, Pennsylvania 

CITY OF LYNCHBURG WATER 
DEPARTMENT, Lynchburg, Virginia 

MOBILE WATER WORKS COMPANY 
Mobile Alabama 

QUEBEC HYDRO-ELECTRIC COMMISSION 
Montreal, Quebec 

PUBLIC WORKS DEPT. WATER-WORKS & 
SEWERAGE DIV., Montreal, Quebec 

PENNICHUCK WATER WORKS 
a ae a 

WATERWORKS DEPARTMENT 
City of Nashville, Tennessee 

DEPT. OF WATER, GAS & ELECTRICITY 
New York, New York 

DEPT. OF PUBLIC WORKS, BUREAU OF 
WATER, Philadelphia, Pennsylvania 

BUREAU OF WATER, DEPT. OF PUBLIC 
WORKS, Pittsburgh, Pennsylvania 

POTTSVILLE WATER COMPANY 
Pottsville, Pennsylvania 

BUREAU OF WATER 
Reading, Pennsylvania 

DEPT. OF PUBLIC UTILITIES (WATER) 
Me 


DIVISION OF WATER & SEWERS 
Sacramento, California 
WATER & SEWERAGE DEPARTMENT 
City of Saint John, N.B 
DEPT. OF PUBLIC UTILITIES 
WATER DIVISION, St. Lewis, Missouri 
WATER DIVISION, DEPT. OF 
ENGINEERING, Syracuse, New York 
DEPT. OF PUBLIC WORKS 
Troy, New York 
CITY OF UTICA, BOARD OF WATER 
SUPPLY, Utice, New York 
CITY OF WHEELING WATER DEPT 
a ee Ae 
WILMINGTON WATER DEPT 
Wilmington, Delaware 
WATER DEPARTMENT 
City of Winchester, Virginia 
WATER DEPARTMENT 
TO ee 
YORK WATER COMPANY 
York, Pennsylvania 
WATER DEPARTMENT 
City of Zanesville, Ohio 


TO DA y @ @ @modernized cast iron pipe. centrifugally cast, 


is even tougher, stronger, more uniform. Where needed and specified, it is centrifugally 
lined with cement mortar to assure sustained carrying capacity throughout 


its long years of service. 


Cast iron pipes record of performance Bs 


the world’s most dependable carrier of water. 


Cast Iron Pipe Research Association. Thos. F. 


Wolfe. 


. measured in centuries... 


make it 


Managing Director, 


122 So. Michigan Avenue, Chicago 3. Il . 


The @-Check stencilled on pipe is the Registered 
Service Mark of the Cast Iron Pipe Research Association 


he j ~ e FOR MODERN WATER WORKS 
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New HOMELITE Pump 
Whispers While It Works 


Goodby residential complaints! Here's a new light- 
weight gasoline engine driven pump that takes it easy 
on the neighbors’ ears. Yet handles any water problem 
... from seepage to volumn pumping! The new Home- 
lite Model 36 S2 2” self priming centrifugal Pump op- 
erates at slow speed with low noise level yet has high 
capacity of 9000 gallons per hour. It weighs only 85 
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pounds and can be easily carried by one man to the 
best pumping location. Starts quickly, primes auto- 
matically, gives long, dependable and trouble-free 
service under the toughest conditions. Ask your Home- 
lite Representative for a free demonstration. You'll find 
a good neighbor policy in every pump. 


HOMELITE CORPORATION 


A Textron American Company 
710 RIVERDALE AVENUE + PORT CHESTER, N. Y. 








ie: 


1953 Sludge Collectors in primary and final tanks 
Skimmers in primary tanks. 


ar 


1939 Sludge Collectors and Skimmers in primary tanks 








Repeat Orders from long-time users of Jeffrey 
Sanitation Equipment are the best evidence of the 
high quality, durability and fine engineering 
design. For a copy of Catalog 833-A describing 
this equipment, write The Jeffrey Manufacturing 
Company, Columbus 16, Ohio. 








1952 Two Jeffrey Screens and two Jeffrey Grit Collectors 
1949 Two Jeffrey Screens and a Screenings Grinder 


1939 Jeffrey Sludge Collectors in the final tanks. 


CONVEYING + PROCESSING 
TRANSMISSION MACHINERY + 


MINING EQUIPMENT 
CONTRACT MANUFACTURING 
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The World’s 


Largest 


OCEANARIUM 


“Marineland of the Pacific’ uses dependable 


JOHNSTON VERTICAL PUMPS 


JOHNSTON tm ais 
VERTICAL PUMPS io 
YS 





Balti ciate 


Two mammoth 4-story-high ocean 
tanks, thousands of live sea crea- 
tures living in natural surroundings 
a center containing the fantasies of 
a nearly unknown world of undersea 
creatures — that is “Marineland of 
the Pacific’ at Palos Verdes Penin- 
sula, Los Angeles. 
Two dependable Johnston Vertical 
Pumps furnish plenty of water to 
protect this tremendous living invest- 
ment. Learn how Johnston Pumps can 
olve your pumping problems. Write 
for folder. WSW-105 


JOHNSTON 


PUMP COMPANY 


Bin “K” Pasadena 15, California 


Kindly send colorful, 
illustrated bulletin 


Company 
Address 
City 


- 
| Name 
| 
| 
| 
| 


XW 


Water & Sewace Works, OcToner, 


[} Have representative call 





for the next 
SO years 


Measured as one continuous pipeline, AMERICAN’S 
output during its first fifty years would span the 
globe several times. 

Measured in terms of service to people and to 
industry, AMERICAN products span the globe in a 
far more meaningful sense. AMERICAN Cast iron 
pipe supplies water in millions of homes 
strengthens fire protection safeguards public 
health through sanitary sewer systems—all at sig- 
nificant dollar savings to the taxpayer 

Pipe, and centrifugally spun stee! tubes manu 
factured by American Cast Iron Pipe Company, 
are serving the paper, chemical, steel, and hundreds 
of other industries. As precision parts in rockets, 
ships, and planes, AMERICAN products contribute 


to the strength of our nation’s defense program 


s . 


Pg PO 
ANNIVE 
A so — aay 


On every continent AMERICAN products are fill- 
ing hundreds of needs efficiently, economically, 
and permanently 

Having grown with the huge job that it does, 
AMERICAN today is one of the world’s largest pro- 
ducers of cast iron pipe 


Now! ... for the next fifty years! 


SALES OFFicEes | 
7 
Yew York City Los Angele 


Chicago San Francis =" 
Kansas City Pitteburgh 
Minneapolis Cleveland 


Dallas Seattle 


CAST IRON PIPE CO. F iusto 
BIRMINGHAM 2, ALABAMA 
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For the small activated sludge plant 


YEOMANS presents 


— CavitatOr’vsrnn 


For Municipal Waste Treatment 


7 


2 


SLUDGE RETURN 


SPIRAGES TER 


One of the many possible arrangements is 
illustrated. The secondary treatment is provided 
by the Cavitator mechanism, a specially designed 
rotor with two arms mounted on a hollow shaft 
through which air is drawn for dispersion 
through the tank contents. The arms are stream- 
lined with the outer ends so constructed that 
when they are passed through the liquid at rela- 


ij 


SPRAFLO CLARIFIER 


tively high speeds they create a zone of cavita- 
tion through which the liquid is recirculated 
continuously. Air and liquid are drawn together 
creating a vapor pressure condition correspond- 
ing to cavitation with its tremendous forces. 
The oxygen is forced into the sewage and creates 
countless small air bubbles which permeate the 


entire liquid body. 


high oxygen transfer efficiency—requires only 135 cv. ft. of air 
per Ib. B.O.D. removal per day in the Cavitator system. 


high performance on relatively low flows with high 8.0.D. 


low installation and operating cost with a high degree of 


purification. 


Primary clarification and digestion is accomplished in a single 
structure, the Spiragester. A Spiraflo is used for clarification. 


Secure detailed information. See your local Yeomans representative 
listed in the Yellow Pages of your telephone book under “Pumps” or contact 


factory direct. 


*A Yeomans Trade Name 





fs A. aL! 


RS RR ngs RR, 





Manvfacturers of: Distributors « Clarifiers « Digesters « Mechanical Aerators « 
Pneumatic Sewage Ejectors « Centrifugal Pumps 
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Brown instrumentation 


Control of waste treatment is 
centralized on this Brown 
instrument panel for simple, 
convenient operation. Below are the 
dry lime feeder and controlled 
volume pump for caustic solution. 


helps change plant waste to safe effluent 


Acid wastes from various metal-working operations are 
converted into neutral effluent, in the waste treatment 
facilities at General Electric’s manufacturing plant at 
Allentown, Pa. Designed by Gilbert Associates, Inc. in 
cooperation with G.E.’s own water management and 
waste control engineers, the system features automatic 
control of reagent feed and continuous recording of 
operating data ... by means of Brown instruments. 
To bring wastes to the alkaline side, an ElectroniK pH 
recorder with pneumatic control regulates both a lime 
dry feeder and a variable volume pump for caustic 
solution. The proportional control system accurately 
adjusts reagent in relation to the amount of neutraliza- 
tion required . to assure both economical usage of 
chemicals, and complete safety of effluent. 


@ REFERENCE DATA: 
Write for Bata Sheets Wo. 9.6-5a, 
“Dry Feed System”... No. 10.3-4a, 
“float Actuated Meters”. . . and 
We. 11.12-1, “Automatic Sequence Control." 


Additional instrumentation provides a permanent, de 
tailed record of overall system performance. A Brown 
flow meter, electrically connected to a float actuated 
transmitter at a weir some 100 feet from the panel, 
measures the flow of treated water discharged. A second 
ElectroniK pH recorder checks the final effluent. 


For control of treatment process for industrial wastes, 
sanitary wastes and water supplies, Honeywell offers a 
comprehensive line of instrumentation . . . and a back 
ground of long engineering experience. Your local 
Honeywell sales engineer will be glad to discuss your 
specific project with you and your consulting engineer. 
Call him today .. . he’s as near as your phone 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, Wayne and Windrim Avenues, Philadelphia 
44, Pa.—in Canada, Toronto 17, Ontario. 


Honeywell 
Fits we Couttols. 
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X"" MARKS THE OLD CONTROL HAZARDS THAT WERE 
eliminated at Council Bluffs: 1. Inadequete protection to 
electrical equipment. 2. Exposed disconnects. 3. Exposed 
wiring, unenclosed sides and rear. 4. Manual operation, sub- 
ject to human follibility. 5. Old style meters, too high and 
hard to read. All of these were eliminated entirely by the 
modern E-M HI-FUSE Control installation described at right 


Specialists in making controls do 


EXACTLY WHAT YOU WANT THEM TO 


A 





— »— - 


Are there 
control hazards 
in your plant? 


These are the questions which should be checked on regularly 

How safe is the motor control system in your plant? How 
reliable? How effective in handling short circuits? How capable 
of meeting increased load requirements? 

E-M engineers have made a Specialty of solving problems 
such as these. For example, the E-M Magnetic HI-FUSI 
(High-Voltage, High-Interrupting Capacity) Control will give 
your plant a completely modern method of motor operation 
and protection. Shown above is a typical HI-FUSE Motor 
Control which replaced the old equipment at left in the Council 
Bluffs, lowa Waterworks 

And this is how HI-FUSE eliminated the hazards marked 
*X” in the old picture 


3300-TPA.2158 


HI-FUSE current-limit ng power fuses provide short-circuit protection to motor, 
control and power system 

HI-FUSE hos enclosed fuse disconnects fully protected 

Nothing hangs ovt no donger to unauthorized personnel with HI FUSE 
modern enclosed cabinet design 

HI-FUSE operation is “push button magnetic accurate, convenient, reliable 


Modern H!-FUSE meters ore placed at eye level, can be read quickly and easily 


Installed in single units or in group line-up, E-M HI-FUSE 
Controls are pre-engineered, economical “packages” with a 
clean, sharp appearance. You can select oil switches or ait 
break contactors, as HI-FUSE offers both. 

To see how this reliable control system will work in your 
plant, contact your nearest E-M sales engineer. Also, write for 
new E-M Synchronizer No. 39,” ABC of Large Motor Control”, 


ELECTRIC MACHINERY MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 
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Ten more “‘top’’ filter plants 


select LEOPOLD Bottoms 


Including these ten new major installations — six 
of which are still under construction — Leopold 
glazed tile filter bottoms are successfully serving well 
over 300 plants (with a daily capacity of 134 billion 
gallons). Every year Leopold bottoms are gaining 
in popularity — and for good reasons, too. 


In this design, laterals and distributing blocks are 
combined in one permanent unit that insures equal 
distribution and uniform filtration. The individual 

blocks are made of de-aired fire clay, vitrified and 

salt glazed. They resist corrosion, are not subject to 

tuberculation, won't absorb any detrimental amount 

of water, are impervious to acids and alkalis, and will 

last indefinitely. 

If you're looking for a practical, economical solu- Each individual distribution block is obout 
tion to your under-drain problems, consider the two squore feet in crea and weighs ap- 
advantages offered by Leopold. proximately 100 pounds. 


We'll be glad to supply details 


L enol without obligation 


ee — Pat —1 ©) 2 ©] Eh bt of Baa |, los 


2413 W. CARSON STREET, PITTSBURGH 4, PA. 


COMPLETE WATER PURIFICATION AND SEWAGE PLANT EQUIPMENT + DRY CHEMICAL FEEDERS 
FILTER OPERATING TABLES «+ MIXER EQUIPMENT 
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Ease of Operation & Low Cost Installation 
Sell Waterworks Official on F &P Chlorinator 


The Lansdale (Pa.) Municipal Authority 
furnishes all the water for the Borough of 
Lansdale. Last year, the Authority provided 
406,789,260 gallons from its artesian wells. 


Recently faced with replacing several obsolete 
chlorinators, C, R. Ridington, superintendent 
of the Authority, specified a unit of standard 
parts and fittings. His only other requirement 
was that the chlorinator be simple enough in 
design to permit installation and maintenance 
by his own men. He found the answer in an 
F&P Chlorinator. 


Let Mr. Ridington’s own words show how 
satisfied he is. He says, “I am planning to 
install another F&P Chlorinator because of 
its low initial capital cost, ease of operation, 
and low maintenance.” 


These are the features of the F&P Figure 
1050-A Chlorinator: 


e Only corrosion-resistant materials are used 


e Cabinet made of plastic-impregnated Fiber- 
glas*—-never needs painting 


e Simplicity of operation—internal piping in 
vacuum system employs “‘snap-in’’ type con- 
struction with “O” rings requiring no unions 


e Designed for installation by unskilled labor 


Fischer & Porter offers a wide variety of chlo- 
rinators for use in municipal water and sewage 
systems, industrial plants, and swimming 
pools. Consult your local F&P representative 


or write for free literature. 
*Trade Mark OCF Corp 


ws 


Clarence Godshall, operator at the Lansdale Municipal Authority, 
taking readings of the chlorine flow rate. 


Measuring, recording and controlling instruments 


FISCHER & PORTER COMPANY | cortrotized controt systems 


Data reduction and avtomation systems 
Chlorination equipment 


COUNTY LINE ROAD + HATBORO 15, PA. sndeatsted hinds taiediiat 


Sales offices in 32 American cities and in principal cities abroad 
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High 
Installation 
Costs with — 


) CHAPMAN 
Sidd SLUICE GATES 


Whether for high head or low head, seating or 
unseating pressures, large or small waterway 
areas, there's a Chapman Standard Sluice Gate 
to do the job better and at lowest possible cost. 
rhey are easier to install and more economical 
to maintain for these three important cost-saving 


Wide Selection — There are over 300 
types and sizes of standard Chapman 
Sluice Gates to meet most conditions, Con- 
trols are for either manual, hydraulic or elec- reasons. 
tric motor driven operation. Many special 
designs and sizes are also available 


Easy Installation Chapman Stand- 

ard Sluice Gates are faster and simpler 

to install because component parts are in- 

terchangeable. They fit perfectly, every time, 

without expensive and time consuming 
matchmaking or field alterations 


Replacement Parts Standardized 
manufacture means that should repair 
and replacement parts be needed, they will 
fit perfectly into place without fitting. Servic- 
ing and repairs can be done at the job with 
minimum expense 
Chapman Standard Sluice Gates have been 
job-tested in waterworks, sewage works and 
flood control projects across the country. 
They are your assurance of top performance 
at lowest cost. If your current project calls 
for sluice gates, be sure to write for revised 
Catalog 25A and check the big advantages 
that only the Chapman Standard Sluice Gate 


Line offers 


THE CHAPMAN VALVE 
MFG. COMPANY 


INDIAN ORCHARD, MASS. 
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New Oliver Jet Trencher for OC-3 Loader 


hooks up or detaches in 90 seconds 


Exclusive 2-point hitch does the trick! 
This new Jet Trencher is the perfect addition to the 
famous Oliver OC-3 Loader. It digs to 12 feet and lifts 
to 11% feet—adds extra versatility without limiting 
tractor maneuverability or loader operation. 

The exclusive hydraulic 2-point hitch makes hookup 
and removal a simple, one-man operation from the 
tractor seat. When the trencher is removed, the hitch 
holds the loader counterweight or quickly takes a num- 


ber of handy attachments—scrapers, scarifiers, etc. 


All new in design and construction, the Jet Trencher 
places all stress and strain on the trencher frame, not 
on the tractor, Its new mounting, offset to the side of 
the tractor, gives unmatched visibility and permits 
close parallel digging to walls, foundations, Full 180° 
boom swing gives straight side dumping. 

Working from the loader hydraulic system, the Jet 
Trencher has powerful down pressure for digging 


through tough soil. Hydraulic control gives smooth, 
cushioned operations and insures long-life, low- 
upkeep operation. See this new trencher and OC-3 
Loader. Ask your Oliver Industrial Distributor for a 


demonstration. 


Hydraulic 2-point hitch is adjusted to fit slots on sides of 
trencher as tractor is backed into position. Snap-on fittings 
connect hydraulic lines—seat is swung around and trencher 
is ready to operate. When not attached, trencher rests, as 
shown here, on stabilizer blade and bucket. 


THE OLIVE be CORPORATION age a complete line of industrial wheel and crawler tractors 


400 West Madison Street, Chicago 6, Illinois 
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Looking for millionths of an inch to keep 
your Crane Valves tighter longer 


How big is a micro-inch? 
At Crane it’s mighty big . . . because it is one of the noticeable dif- 
ferences between Crane Quality Valves and the run-of-the-bin kind. 
Measuring seating surface smoothness in micro-inches is the job Bigger Selection 
of the Crane technician in the picture. His findings are important 
to keeping Crane production at the high-quality level. 
Crane carefully measures seating surface smoothness to make sure for Every Need 
that the Crane Valves you install will operate smoothly without 
seizure, seat tightly and wear longer, thus helping reduce your main- 
tenance and repair costs to the minimum. 
Such care in manufacture for more than 100 years is just one rea- 
son why thrifty buyers prefer Crane Valves ... why industry keeps 
on using more Crane Valves than any other make...why you 


Better Quality 


in Valves 


should always buy Crane 
Crane Co., General offices: 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas. 


CRANE CoO. 


VALVES Tievuseee 9 Oe 
KITCHENS + PLUMBING - HEATING 


CRANE’S FIRST CENTURY...1855-1955 
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Two PFT Floating Covers on the 40’ underground digesters. 


New Eli Lilly plant treats its own wastes 


WITH MODERN PFT EQUIPMENT 


Completed in 1954, Eli Lilly’s modern 
pharmaceutical! plant at Lafayette, In- 
diana contains a complete waste treat- 
ment system for its antibiotic broth 
wastes, process wash, floor wash and 
sanitary wastes. An integral part of this 
highly flexible plant is the PFT “Con- 
trolled Digestion” system with provision 
for direct discharge of the concentrated 
antibiotic waste to the digesters. 

A PFT Floating Cover is installed in 
each of the two 40’ diameter digesters. 


PFT Heater & Heat Exchanger in the un 
derground Control Building 


PORT CHESTER. N.Y 


SAN MATEO. CALIF 


Floating Covers accelerate digestion 
and provide positive scum submergence 
while actually simplifying operations 
Because no fixed levels need be main- 
tained, additions and withdrawals can 
be made at times best suited to the 
overall operation. Near the covers, a 
PFT Waste Gas Burner burns excess 
gas and avoids odor nuisance 

In the underground Control Room, a 
PFT Heater & Heat Exchanger unit 
maintains close temperature control in 
the digesters automatically. Fired by gas 
or oil, the unit cuts fuel costs by util- 
izing all gas produced in the digesters. 

Also in the Control Room are two 
PFT 
(with Gauge, Sight Glass & Sampler) 
and a complete set of PFT Gas Safety 


Supernatant Liquor Selectors 


Equipment. 

The PFT Kraus nitrification process 
is included to assure proper function 
ing of the trickling filter system with 
waste which may be deficient in ni- 


trogen. 


CHARLOTTE. N.C 


PFT assisted consulting engineers 
by showing the adaptability of its proc 
esses and equipment in meeting the 
specific waste treatment requirements 
of this plant. To further assure success 
ful treatment, PFT instructed plant 
personnel in the proper operation of its 


equipment. 
Design of H.K. Ferguson Co 
plant by Cleveland, Ohio 


waste treatment equipment 
exclusively since 1893 


. 





PACIFIC FLUSH TANK CO. 
4241 Ravenswood Avenue 
Chicago 13, Illinois 


JACKEBONVILLE DENVER 
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Quality 
Dependability 
Economy 
Delivery 


Service 





i 


DIAPHRAGM PUMPS MELTING FURNACES JOINT RUNNERS 





H 
MANHOLE CUSHION | PIPE CUTTERS SEWER CONNECTIONS M-SCOPE PIPE FINDER 


= = = = SS See ee = sz ae SS es 2 —— 


for pipe line equipment 


Ts eta, al 


— 


and for Convenience .. . 





THE NEW POLLARD CATALOG LISTS Pollard 


HUNDREDS OF MODERN PRODUCTS \ ‘N wo Catalog 26 
DESIGNED TO MEET YOUR EVERY | > 


REQUIREMENT. 
PIPE LINE EQUIPMENT Place your next order with POLLARD 


if it’s from POLLARD . .. It’s the Best in Pipe Line Equipment 


POLLARD NEW HYDE PAF K * NEW YORK 


i 
Wy Branch ‘@liilas 


PIPE LINE EQUIPMENT 


PIPE LINE EQUIPMENT 
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No. 5* of 12 REASONS WHY > 


3A 


YOU SHOULD BUY AND USE 


CONM-PRICED 


HOMESTEAD 


lubricated 
PLUG VALVES i 


*K 


= he 


a 
, 


WA 


SELF-FREEING \. 9 


PLUG / 


PREVENTS 
STICKING 


Homestead’s exclusive completely 
controlled lubricant system posi- 
tively prevents sticking by its in- 
stant, piston-like movement of the 
plug downward at the start of each 
lubrication. Spring and line pres- 
sure return it to stem-sealed position. 

This is only one reason why 
you should buy and use low- 
priced HOMESTEAD LUBRICATED 
PLUG VALVES. 





FOR CATALOG AND COMPLETE DETAILS 
MAIL COUPON TODAY 


HOMESTEAD 


VALVE MANUFACTURING COMPANY 
‘Serving Since 1892 


Coraopolis, Pa. 


HERE ARE 


Extra long valve life assured by 
very close tolerance between 
sealing surfaces 

Straight line fluid flow—stream- 
lined ports — minimum resist 
ance to flow— minimum pres 
sure drop 

Triple head seal—two lubricant 
rings and reinforced Teflon 
stem seal prevent leakage 
Easy turning — plug floated on 
Teflon washer and reinforced 
Teflon ring 

Leak-proof double ball and lub 
ricant sealed check vaive. No 
springs. No maintenance 


Full-threaded screw prevents 


Without obligation, send Reference Book 39 — Section 5 
on HOMESTEAD LUBRICATED PLUG VALVES. 


NAME 
COMPANY 


ADDRESS 


L 


ALL TWELVE 


dirt being forced into lubricant 
system 


. Quarter-turn fully opens or 


closes 


. Reinforced Tefion stem seal! 


no cold flow—continuous, posi 


tive seal 


. Seating surfaces protected in 


both open and closed positions 


High pressure lubricant system 
provides full lubricant seal 
around ports 


Self-freeing plug 
sticking 


prevents 


Two lubricants handie most 
services 


em ee ee eee ee ee ee ee ee 
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SMS 


ROTOVALVES 


LESS HEAD LOSS 
MEANS LOWER PUMPING COSTS 


Free, unobstructed flow through SMS-Rotovalves means a lower head or pressure 
loss, helps you keep pumping costs down. The full line opening shown in the 
drawing above offers no more resistance than a straight piece of pipe of 


the same diameter. 


Rotovalve design solves many control problems. The conical plug first 

lifts, then rotates and finally reseats. You get easy operation, precise aperture 
control, controlled closing time, tight and positive closing, easy mechanical 
cleaning, low maintenance, long life. 


These high-performance characteristics are the result of over 

Gates & Hoists 
Trash Rakes 
Accessories 


/S years of engineering and research experience in the 
hydraulics field. For detailed information on Rotovalves, contact 
our local representative or write to the S. Morgan Smith 
Company, York, Pennsylvania. 


Free-Discharge 

Valves 

Controllable-Pitch 

Ship Propellers 
Ss. x 
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The C-E Raymond System — 


the MODERN method of 
SLUDGE DISPOSAL 





emerges os a fine dust, free from 
clinker and unburned organic ma- 
terials. 


The C-E Raymond System is the most popular , ‘activated plant” the revenue from the sale of soil 
most versatile on the market today. It combines the conditioner is sufficient to cover a sizable part of 
principles of Flash Drying and Incineration in a_ plant operating costs 
single compact system that allows you to Flash Dry Where the production of soil conditioner is not 
or Incinerate sewage sludge alternately or concur- desired or the sludge is unsuitable, it is flash dried 
rently. It is available with a high temperature deo and then completely burned in suspension to an 
dorization system that assures odor-free operation easily disposable, sterile ash 
Flash Drying by the C-E Raymond System is a The services of C-E specialists are available to 
continuous process in which vacuum filtered sludge help you plan for the end of atmospheric or stream 
if uncontaminated with undesirable industrial pollution in your community, as has been done in 
wastes —is efficiently heat dried to a marketable so many others. For specific recommendations on 
soil conditioner retaining all its original nitrogen, the most practical answer to your sludge 
but eliminating the objectionable qualities of the disposal problems, get in touch with the 


original wet sludge. In a well designed and operated Combustion office nearest you 


COMBUSTION ENGINEERING 


RAYMOND DIVISION 
1315 North Branch Street, Chicago 272, Illinois 


Eastern Office: 200 Madison Avenue, New York 16, N. Y Western Office: 510 West Sixth Street, Los Angeles 14, California 
also flash drying and incineration systems for industrial waste disposal 
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MOUNT CLEMENS, MICHIGAN, WATER SYSTEM 
INSTALLS ITs FIRST ALOXIIE POROUS UNDERDRAIN 


superintendent of the Mount Clemens, Mich., Water 
nd Pumping Stations, has been studying methods of 


iny years. During this time, he has constantly sought more 


» get longer life berween filter rebuilds 


lemens fileers were installed in 1929. They are conven 
with manifold perfor ited laterals and, until two years 
ind throughout. Although mudball formation 

k, Mr. Hansen says, “The greatest difficulty 


les of 


ling of rhe Various prac 
» reduce the amount of gravel 
gravel. But the only type | 


; or ivel entirely is the porous plate bottom 


ete rebuild of three filters in 
rion, the Mount Clemens City Commission 
of ALOXITE fused aluminum oxide 
lates have been in operation 
is highly Optimistic ibout 
Robert Hansen, superintendent of the Mount Clemens 
Water Purification Plant and Pumping Stat stands 
m a section of the new ALOXITE por 
The Mount Clemens City Commission is to be congratulated on its immediately after its installation 


progressive attitude and willingness to investigate new and improved 
methods. And Mr. Hansen deserves much credit for bis painstaking 
‘ ‘ ‘ aecse ‘ ‘ tree f pe ‘ g 56-page booklet tells how 


and thorough study of filter construction and media. porous-plote underdrains con be 


applied to virtually any filtration or 


diffusion operation. Write for your 
Registered Trade Mark 


free copy today! 
Dept. X105, Refractories Division Perth Amboy, New Jersey 
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Only Mueller Gate 


Valves have the 





exclusive “four-point 
contact” disc wedging 
mechanism. Closing 
pressure is equally 
distributed to four 
separate points 
near the outer edge 
of each disc. Shut- 
offs are made 
faster,easierand 
tighter - without 

disc deflection or 
sliding contact. 


See your Mueller Iron Body, Bronze Mounted 


Double Disc, Parallel Seat Type 


Representative, O” Ring Seal or Conventional Packing 


2” Operating Nut or Handwheel 


Catalog W-96 Hub, Flanged, Spigot, Universal, Screwed 


Mechanical Joint or * Ring lite”’ Ends 
or write today for Sizes 2” through 48° 


full details on the 
“O” Ring Conversion Kits now available for all 


com p l e t e l ine oO f Mueller Non-Rising Stem Gate Valves up to 12", 
Mueller Gate Valves. which were originally equipped with conventional packing. 


MUELLER CO. 


Dependable Sinee 1887 


MAIN OFFICE & FACTORY OECATUR, ILLINOIS 
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Send for this 80-pege coto- 

leg. It contains full informa- 

tien about the 8. 0. Wood 

line of Cast tron Pipe, Fire 

Hydrants, Gate Valves, and 
= Hydraulic Machinery. 
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Replaced in less than half an hour 
WITHOUT EXCAVATING 


The Mathews Modernized Hydrant is the leader in its field 
because it is simple in design and quickly accessible for repair 
or replacement. Here are some of the outstanding features of the 


Mathews Modernized Hydrant. 


The Replaceable Barrel. Contains 
all working parts and can be replaced 
with another in jig time without ex- 
cavating. When the hydrant is broken 
in a traffic accident, fire protection 
is interrupted for less than 30 min- 
utes! 


Compression-Type Main Valve. The 
Mathews Hydrant uses water pres- 
sure to help tighten the valve. No 
leaks, even when the hydrant is 
bowled over by a truck. 


Stuffing Box Plate. Cast integral with 
the nozzle section, eliminates an ex- 
tra part and a flange joint. A strong- 
er, safer, leakproof construction. 


Operating Thread. The stuffing box 
plate prevents water and sediment 
from reaching the operating thread. 
No rust can form. No ice can jam 
it in cold weather. 


All these other quality features: 
Head turns 360° simply by loosen- 
ing bolts * Replaceable head « Noz- 
zle sections easily changed * Nozzle 
level can be changed without exca- 
vating * Protection case of “Sand- 
Spun” cast iron for strength, tough- 
ness, elasticity * A modern barrel 
makes an old Mathews good as 
new * Mechanical joint pipe connec- 
tions optional 


MATHEWS uyprRants 


Made by R. D. Wood Company 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manufacturers of ‘Sand-Spun” Pipe (centrifugally cast in sand molds) 
and 8. D. Wood Gate Valves 





with the 


WALKER 
PROCESS 





Carball 
CO, unit 


The specially designed CARBALL burners, using gas or oil, produce up to 
50% more CO, per unit of fuel. Complete combustion of the fuel and air 
mixture is attained by 100% burner efficiency . . . producing all available CO, 
Combustion is performed at extremely high temperatures which completely 
eliminates condensable carbon and other objectionable by-products and 
provides a clean, tasteless CO, gas which requires no scrubbing. 
Compressing clean, cool air and charging it into the pressurized CARBALL 
combustion chamber prevents hot corrosive gas troubles commonly found 
in older systems. 

Request bulletins 7W83 for complete details of the CARBALL and 7W85 
for discussion and charts dealing with the mechanics of recarbonation. 


WALHER PROCESS 


WALKER PROCESS EQUIPMENT INC. 


Factory - Engineering Offices - Laboratories 
Aurora, IIlinois 
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Chicago South District Filtration Plant 


Years and Years Ahead in PNEUMATIC Instruments 
and Controls For Water Works Service 


Because this equipment is specially designed for water 
works service, the Builders Pneumatic System is outstand- 
ingly successful in operation. Builders Pneumatic Instru- 
ments and Controls are now giving top performance on 
many important installations across the country, includ- 
ing Chicago’s South District Filtration Plant, the world’s 
first and largest pneumatically equipped plant, built 
in 1946 

Builders Pneumatic Meters and Controls are right for 
water works service in every detail —in accuracy, in 
range, and in materials of construction. Each system 


BUILDERS-PRO 


DIVISION OF  6B-I-F 


profits by our broad design and manufacturing experi- 
ence ...a “plus” service we extend to engineers to help 
in obtaining the correct instruments and controls for each 
project. Builders-Providence equipment is backed by our 
own nationwide organization of service specialists .. . 
another assurance of economical plant operation. 

For a first-hand look at the advantages of Builders 
Pneumatic Instruments and Controls, visit one of the many 
installations now in service. We will be glad to help ar- 
range such a visit for you. Write Builders-Providence, Inc., 
350 Harris Ave., Providence 1, Rhode Island. 


IDENCE 


-|- INDUSTRIES, INC. Qpii sco 
BUILOERS IRON FOUNDRY *®PROPORTIONE ERS, INC.C#OMEGA MACHINE CO. Dp: : EDERS 
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. + he can save dollars on WATER costs! 


C.P.G.—-means cost per gallon and water costs are an all important item to 





city —- farm or industry 
The man from Layne knows most about water costs and how to cut them 
for the man from Layne knows most about every phase of water development, 
Exploration . . . modernization . . . equipment well drilling all affect 
C.P.G. and when you “ask the man from Layne” you get authoritative, factual 


information on any question that relates to water. 


, Bi LAYNE & BOWLER, INC. 
wayne Associate 


Companies General Offices 
throughout the World MEMPHIS 8, TENNESSEE 








SMITH TAPPING MACHINES 


FOR TAPS 2° THRU 12° 





r 


The A. P. Smith Mfg. Company in 1896 introduced the 
first Tapping Machine for making connections sizes 2” 
and larger to fluid and gas service piping under pres- 
sure. The NEW 
most modern, efficient and economical machine avail- 
The 8-54 Smith Tapping Machine is used with 
Hat Flanges, Saddles and Tapping 
through 12” connections under pres- 
sure to Cast Iron, Cement-Asbestos, Steel and Rein- 
forced Concrete Pressure pipe. 1. AUTOMATIC FEED: 
Positive automatic feed insures correct drilling and tap- 
ping rate. Hand feed is provided to rapidly advance and 
withdraw Cutter. 2. TRAVEL INDICATOR: Chart 
attached to machine indicates travel required to com- 
plete tap. Travel is AUTOMATICALLY terminated 
when tap is completed, Cutter and shaft cannot over- 
travel. 3. COMPACT CONSTRUCTION: Telescopic 
shaft reduces overall length. 25” travel is adequate for 
2” taps to any size of pipe. 4. ENCLOSED 
Mechanism is housed in heat 


able 
Tapping Sleeves, 
Valves to make 2” 


through 1 


CONSTRUCTION: 


THE A.P. SMITH MFG. CO. 


EAST 


Smith 5-54 Tapping Machine is the 


ORANGE 





INCLUSIVE 


Mode! 5-54 Power Operated or Hand Operated 


treated Aluminum Case filled with lubricant. Foreign 
matter cannot enter and damage mechanism. 5. STUFF- 
ING BOX AND PACKING GLAND: Accessible with- 
out disassembling machine. Equipped with Chevron 
packing. Line pressure cannot enter machine case. 
6. RUGGED CONSTRUCTION: Extra large diameter 
telescopic shaft adds strength and rigidity. Timken 
radial—thrust bearings maintain alignment, reduce fric- 
tion and wear. 7. DRIVING GEARS: Worm gearing 
operates in lubricant, torque is reduced to the minimum. 
8. CUTTERS: Have replaceable Flat and Semi-V alter- 
nate teeth of High Speed Steel or Tungsten Carbide. 
9. FLEXIBILITY: Hand Operated Machines can be 
converted to Power Operation by interchanging worm 
gearing. 10. AIR MOTOR: The motor attaches directly 
to the Power Operated Machine without Brackets, 
Holders, Adapters or Couplings. Bulletin sent on 
request 
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TELEMETERING 


with unique new freedom from maintenance! 


Transmitter 


ANY You can now get the full benefit of Foxboro 
TRANSMISSION accuracy and reliability for remote meas- 
SYSTEM urements, too! Teletax, the Foxboro impulse- 
duration system, brings new durability and 
simplicity to telemetering. For example, in the 
compact Teletax Receiver, dust-proof, plug-in 
relays and a husky reversing motor drive the 
recording pen positively. Maintenance is all 
but eliminated. And when servicing is neces- 
sary, every component is easily replaceable as 
a separate unit. 


two wires 
one wire and ground 
radio or microwave 
carrier current 


—<€--—-——<€----<--- 


Teletax will transmit any measurement made 
with standard Foxboro measuring elements. 
Accuracy is 42% of full scale . . . regardless of 
normal variations in signal strength. Get full 
details on Teletax efficiency and economy. 
Write for Bulletin 17-11. 


Most Practical System You Can Get! 


RELIABLE: Thoroughly proved in actual field instal- 
lations. 

ECONOMICAL: Operates on lowest-cost transmis- 
sion circuits. 

LOW MAINTENANCE: A few drops of oil in the 
receiver motor every three months is all that’s re- 
quired; low 5 ma dc signal avoids failures. 


Single or dual transmitter or receiver; indicating or recording; 
tatecli«i Sahel. 





THE FOXBORO COMPANY,86910 NEPONSET AVENUE, FOXBORO, MASSACHUSETTS, U.S.A, 


TELETAX 
OXBOR (impulse-duration) Telemetering 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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Our Present Position, 
and Future Goals 


URING THE past several years, much of our pioneer work 
D has matured into reality as our Coilfilters go into operation. 
In addition to having successful operations, it has been our thought 
to maintain close relations with the Contractors involved in the 
building of these plants, the Engineers who do the design work, 
and the Operators who live with the installations. Despite the trials 
and tribulations that seem to be a part of this type of work, I believe 
that we have gained many friends among all the people involved in 
these projects. 


With reference to sludge dewatering technology, we can see a dis- 
tinct trend toward the direct dewatering of raw sludge on our 
Coilfilters. On installations operating to date we have been able to 
find an answer for the odor problem. This, of course, is a large 
factor, in addition to the economics involved. 


With regard to the future, we believe that research, both theo- 
retical and applied, is indicated on the fundamentals of solids 
agglomeration. We have been fortunate in being able to set up an 
organization with facilities to do work along these lines. 


In perspective, we believe that a splendid job has been done in 
the past five years on sanitary installations in this country, and 
are indeed gratified to be accorded a place in this work. Currently 
our proportion of total sludge dewatering installations is very 
impressive and we intend to maintain our position through con- 
tinued service to the Engineers, Contractors, and Operators. 


Respectfully, 
T. R. Komline 


KOMLINE -SANDERSON 
ENGINEERING CORPORATION 


MANUFACTURERS OF THE COILFILTER 


PEAPACK, NEW JERSEY 
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. ++ because it’s protected with P TT CHEM ‘tor Base Coatings 


Tuis water system clarifier tank is getting the corrosion engineer today to survey your specific 
right start in life. It's being given “life insurance” problems. A call, wire or letter will place him 
with Pitt Chem 103 Tar Base Coating—one of at your service. 

the toughest and most durable protective coatings 
ever developed to stop water and sewage plant 
corrosion. 

Pitt Chem Tar Base Coatings outlast ordinary 
paints by many times. Yet they cost no more per 
gallon. They are easy and economical to apply 
and form a tight, lasting bond with metal, 
masonry, concrete and stone. 

Here's the story in a nutshell: No other material 
does such a complete job of protection at so little cost. 
If you want to stop water sewage corrosion—and 
reduce costs in the bargain—call for a Pitt Chem 





we sase 
COAL CHEMICALS * AGRICULTURAL CHEMICALS © FINE CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS * ACTIVATED CARBON © COKE © CEMENT © PIG IRON 
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What can you do about sewage odor complaints? 


Air inversion is often the cause of odor complaints. 


ven the most modern sewage plant often gets com- 
plaints from the public When care, cleanliness and 
chlorination fail, and you still get sewage odor com 

plaints, what can be done 
\ group of Airke m odor counteractants 1s solv ing this 
problem for sewage plants throughout the country 
pplication is simple: the odor counteractant ts dis 
ersed into the air through air-spray nozzles Molecular 
ion combines the counteractant with the at- 


mspheric airstream to reduce odors immediately 














Airkem air-spray nozzle disperses effective odor counteractant 
into atmospheric airstream. 


Whe n atmospheric conditions block off normal odor- 
escape routes, odors cling to the ground and often 
develop into a public relations problem. Airkem solves 
this problem because it covers every dispersion area 

4 consultation with Airkem will be completely con- 
fidential and there is absolutely no obligation. Call 
your Airkem representative listed in the phone book 


, 241 I ast 44 Street, New York 


or write Airkem, Inx 








Airkem covers entire dispersion area under air inversion conditions. 
Counteracts odor immediately. 


Fer Industrial + Municipal + institutional + Commercial Use 
AIRKEM ODOR COUNTERACTANTS 
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THE WHEEL OF FORTUNE FOR LIQUID CHEMICAL FEEDING 


Because of its unique rotary dipper wheel, the 
Omega Rotodip Liquid Feeder is the low-cost, low- 
maintenance answer to many liquid chemical feeding 
problems. Rotodip sure pays dividends on feeding jobs 
like these: carbon slurry for taste and odor control .. . 
liquid alum for coagulation or sulfuric acid for pH con- 
trol... ferric chloride feeding for sewage sludge condi- 
tioning. Consider the many advantages which are yours 


OMEG 


DIVISION OF 8B-I-F 


BUILDERS IRON FOUNDRY OP ROPORTIONEERS, 


in using a Rotodip: wide-range adjustability (100 to 1) 
— high repeatable accuracy (within 1%) — complete 
simplicity (very low on maintenance) — easy adapta- 
bility to automatic control systems — direct-reading 
gallon-by-gallon totoalizer. 

Send for new Bulletin 65-H12A .. . a detailed de- 
scription of this accurate and efficient feeder. Omega 
Machine Co., 350 Harris Avenue, Providence 1, R. |. 


‘wow y KKK DERS 


INDUSTRIES, INC. mereeres 
INC. eB UILOERS-PROVIOENCE, <Q EEDERS 
CONTROLS 





CORROSION 
PROTECTION 


PROVED 10,000,000 TIMES 


The toughest, most dependable test of a water 
meter is actual service . . . in millions of applica- 
tions under all conditions. This is the test that 
proves Trident’s two-way protection against cor- 
rosion is the finest you can buy. 

The entire upper half of the Trident meter is 
isolated from corrosion. Gears and bearings . . . 
and most important . . . stuffing box spindle and 
packing are sealed in a non-corrosive water-oil 
emulsion. These vital parts get 100% protection 
in any water, And they're lubricated for life. 

The material in the measuring chamber is also 


important. There is no one material that stands up 


in all waters. Most Trident meters use a carefully 
selected, high quality bronze that has been proven 
in millions of applications to be best for most local 
conditions. In some cases where this bronze is not 
right, Neptune engineers stand ready to test and 
provide special corrosion-resistant alloys. Since a 
slight defect or change in the formula may make 
all the difference, Neptune exercises extremely 
close metallurgical control with modern electric 
furnaces. 

When you buy Trident Meters, you get two-way 
protection against corrosion . . . dependable pro- 
tection proved by millions of applications. 


NEPTUNE METER COMPANY 


19 West 50th Street @ New York 20, N. Y 


NEPTUNE METERS, LTD. 

















1430 Lokeshore Road @ Toronto 14, Ontario 


Branch Offices in Principal 


American and Canadian Cities 
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FILTER and laboratory building at new Moores Bridges water treatment plant serving Norfolk, Va 


Water Treatment at Norfolk, Virginia 


me tna = 


Hk City of Norfolk, Virginia, has 


long been an important port, not 
and imdustry but 
States mulitary 
from 144,332 in 


1950 is indicative 


only to commerce 
also to the United 
Its growth 
213,513 in 
of that importance, particularly dur 
ing the World War II 

\s might 
not 


forces 


1940 to 


years 
well be expected, this 
only brought expansion 
the municipality, but also 
expansion problems in the 


Water Supply 


growth 
proble ms to 
broug! I 
Norfolk Dh 


sion Oo 


Early History 


Che Nortolk Municipal Water Sys 
tem began delivering water in August 
It then consisted of an im 
reservoir storing 


a pumping 


pound approx! 


mately 60 million gallons, 


station with a maximum capacity of 


1 million gallons per day, 5 mules 
of 12-incl 


transmussion main, and 


approximately 








by S. M. HODGES and W. G. BEAZLEY 

Mr. Hodges is Assistant Superintendent and Mr. Beazley is Produc- 
tion Manager, Division of Water Supply, Norfolk, Va. This article 
describes the growth and improvements made in the water system 
of that city since the system’s beginning in 1873. 
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+ miles of 6-inch and 
4-inch distribution mains 
voir and pumping station were located 
the city in [Princess 


The reser 


5 miles east of 
Anne County 
his system had a normal growth 
through the 1870's 1880's. In 
1885, and again in 1900, new reser 
adjacent to the 


and 


created 
damming up old salt 


voirs were 
original one by 
water marshes 

In the early 
that the water 
of the highest quality ar 


1890's it was realized 
as delivered 


d that 


not 


Was 


TLC 


means of improving it must be found 
The first effort was aeration, At 
first air was pumped into a small res 
ervoir just before the water entered 
the pump suction, Later this poimt of 
application was changed to the di 
tribution main a short distance from 
the pump discharge 
\long the 


ment, the began 
wells in 1891 


acration 
the 


Seve ral 


t xperi 
tudy of 


with 
city 
artesian hiriis 
of consulting engineers were em 
study the feasibilit ola 


vell supply between 1891 and 1896 


plo ed to 
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2 im h 
I he 


not good 


result being a | 
it 1,600 teet deep 
iter was 
estigation of 
the 
onstruction of a 
ISYY adjacent to 
lh 


w— Tec 


rapid 


begur ultimate 


plant con 
and 


olution 


chambers 
feed, baftled 
etthi ‘7 basi rapid 
war watet torare 
treatment plant had a 
f nillion gallons pet 
ipped with wooden 
vere equipped with 
\ ariou chemical 
wulants, but 
t efherent. In 
teed 
the 
the 


the 


alum 
the mo 
‘ he rik al 


to meet 


attend oy 


World 
of the 
\s a 


ere rowded 


War | 
principal 
result it 
with 


emen, |t soon 


the municipal 


facihities mace 


were 


Lhe the Norfolk 


properti 
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WATER TREATMENT AT NORFOLE 


a privately 
ter 
were ob 


County Water Company, 
owned corporation operating in 
ritory adjacent to the city, 
the city, first through lease 
Dur 


were 


tained by 
and later by outright purchase 
ing this period additional filters 
added to the original treatment plant 
rated ca up to 16 


bringing its pacit 


gallons per da or double 
that of the plant completed in 1899 

By the close of the war 
the officials that it 
necessary to go farther afield to se 
cure a more adequate permanent sup 
ply. A 


stream tributary to 


nullion 


it WAS real 


ized by city was 


was accordingly secured 
the Nanse 
mond River some 20 miles west of the 
( ount \ 
the 
forming a reservoir which 


site 
on a 
dam 


city nm Nansemond 


was constructed across valley of 
this stream 
impounded 3.7 billion gallons of wa 


ter This supply connected by 


was 


pipeline with a newly constructed 


} 
treatment plant of 12 million gallons 
per day capacity located in the west 
ern the 
Comeidentally with the construction 
of this supply, the old supply, 
now the Moores 
was completely overhauled 


section of city 
new 
known as bridges 
supply, 
New concrete filters replaced the old 
and = electri 
installed. This Moores 
Bridges plant was equipped with over 


wooden tubs: steam 


pumps were 


and-under and around-the-end mix 


ing baffles in the coagulation basin 


VIRGINIA 


The 1930 Decade 


During the drought period of the 


early 1930's, numerous 
changes had to be made at the intake 


emergency 


because of extremely low water con 
ditions in the 
When these alterations 
justed to normal operation 
ical rapid mixing was installed imme 
diately ahead of the over-and-undet 
baffles. This 

pleted in 1934 


Because the flocculation and 


storage reservoirs 


were read 


mechan 


installation was com 


sedi 


mentation basins: were irregularly) 


shaped, short circuiting occurred fre 
short 


circuiting, 


installed 


quently lo reduce 
slotted wooden baffles wer: 
about one-third of the length along 
the from the influent. These 
baffles helped conditions at normal 
flow, but the 
high or turbidities 


basin 


rates of when rate of 
was 
were high a large amount of floc was 


carried over to the filters 


flow when 


The 1940 Decade 


Chis purification system was ace 
quate during the normal increase in 
demand in the 1930's 
was a tremendous increase in military 
activity in the Norfolk area immedi 
ately preceding Pearl Harbor and the 
demand for water grew enormously 
\s a resuit, a 3.4 
billion gallons capacity was developed 


However, there 


new reservoir of 





WATER TREATMENT AT NORFOLK, VIRGINIA 


ADJUSTABLE Venturi-type distributing baffle was installed in old plant basin in 1944 


} nond County adjacent to 
the one constructed in the early 1920's 
\lso, the capacity of the purification 
plant in the western section of the 
city was doubled and the equipment 

modernized 
During this same period a severe 
drought along the Atlantic seaboard 
depleted the reservoirs to such an 
extent that it became necessary to 
e water from the Dismal Swamp 
ial \lthough Dismal Swamp wa 


ter was highly regarded by captai 
of sailing vessels because of its abilit 
to remain “sweet” for long period 
or time, the mode 1 housewife ob 
ected strenuousl to mS eEXcCeSssiVve 
color Chis color was difficult to re 
move because of low alkalinit 

turbidity and poor floc forming 

ities. These conditions made it impet 
ative that the water treatment facili 
ties at the Moores Bridges plant he 
improved. Therefore, a moderniza 


tion program was gun in 1944 


The Then New 
Walking-Beam Flocculator Chosen 


' 


Before final decisions were mac 
on revisions to the flocculation facil 
ties, investigations were made of all 
types of mechanical flocculating equip 
ment then available. Because of the 
irregular shape of the flocculating 


basin, it was found that the then very of adjustable Venturi type la tt le 


new walking-beam typ flocculator was installed. These baffles could 
could be most easily and economically adjusted to eliminate substantially 


le 


all 


adapted to these basins short circuiting of flows through the 


Because the walking-beam floccu basins 
lator has its bearings and driving When these revision 


mechanism above ground and out of was possible to produce 
better 


the water, it was possible to install a water of decided 


the new equipment without the nece even at high rates of flow 
meet the 


sity for constructing a dry well. In duce enough water to 


conjunction with the installation of increasing demand. Contrary to 
the walking beam flocculator a serie pectation when World 


-- 


were made if 


consistent! 


War I] 


WALKING-BEAM flocculators were in good enough condition to be re-used 
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WATER TREATMENT AT NORFOLK 


r 


VIRGINIA 


WALKING-BEAM flocculator installation in new plant has all wearing parts out of water, making for easy maintenance 


there ittle decrease 
ind 
that the 
»f Norfolk would continue 
und with it the tor 
o meet this continued growth, 


hecame evident 


cle mand 


for a larger water system 


Recent Additions 


raged a consulting en 
© the 
consultants recommended 


Che 


adopted the program, which con 


le firn survey entire 
Lhe 
S13.000.000 « <panision program 
sad in 
ed in part of 

filters im the 
rehabilitation 
|? 


based on a 


Demolition of three 
ter plant and the 
million 


the remaining into a 


i day filter plant 
te of 2 gpm per 


square foot 
Building a new 12 million gallon 
, ot 

aa iter gpm 


foot) and laboratory building 


(also at 2 per 


Cor of 


ins with a 24 million gallon 


truction hour new coagu 
rated capacity 
ot a completely 


nical building 


truction 
truction of a 48-inch trans 
trom the 


nent the 


western reset 


original Moore 
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ridges source of supply 

In the new plant, water from the 
the 
dosing chambers separately and can 
to the point of 


two raw water sources enters 
he treated separatel 


final lime application immediately 
ahead of the 
\lso, the two 
in the 
equipped with vertical vane type rapid 
\fter leaving the dosing and 
the flows 
lead four 


‘ v 
leading 


reservoir 
be blended 
which is 


finished water 
waters may 
mixing chamber, 
mixers 
water 
to the 
flocculating and sedimentation basins 
lhe sedimentation basins are equipped 
removers 


mixing chamb rs 


through a flume 


with continuous sludge 

he effluent of the 
basins flows through a series of flumes 
into the old and new filter buildings, 
where the water is filtered and then 
pumped into ground storage tanks by 
an automatic pumping station. Both 
the old and new filters are equipped 
with surface wash units of the rotary 


sedimentation 


ty px 
Before of the 


walking-beam 


construction new 
the 


flocculator equipment in the two old 


basins was begun 
basins was inspected and found to be 
in excellent condition after approxi 
of 


could be 


seven years service since 


flocculators 
in two ¢ 


mately 

adapted 

rex 
to 


these 
if the new 


decided 


easily for use 


tangular basins if was 


equip the other two basins with the 
same type of walking-beam floccula 
tors. The old flocculators and basins 
were kept in operation until two new 
basins were ready to be put into sery 
Both the old and new flocculating 
equipment has now been in continuous 
operation and has re 
quired little maintenance other than 
all and 


are 


ice 
several years 


bearings 
water, 


lubrication. Since 


drive mechanisms above 
this operation is a simple and posi 
tive one 

rhe overall expansion program re 
quired approximately four to 
During this transition pe 


riod many operational problems arose 


years 


complete 


lhe present nominal capacity of the 
Norfolk water system is 48 mgd. Dut 
ing the of 1954, however, 
peaks in of 
reached 

lrial runs have demonstrated that 
the purification facilities may be efh 
ciently operated at a 25 percent over 


Summer 
excess 52 mgd were 


load During emeryvencies the Moore 5 
bridges plant has been operated at a 
50 percent overload for short periods 
Such overloads were not possible be 

fore the installation of modern chem 
flocculation 
the 


feed and mechanical 
equipment to condition 
properly for filtration 
maintain high filter efficiencies 


ical 
water 


and, thereby 








by JOHN H. MURDOCH, JR. 


Mr. Murdoch is Vice-President of American Water 
Works Co., Inc., and Chief Counsel of American 
Water Works Service Co., Inc., Philadelphia, Pa. 
He has prepared exclusively for Water & Sewage 
Works this series of articles discussing water works 
law as it applies to source of supply, water quality, 
and water distribution. 


Fifth Installment — Water Works Liability for Furnishing Water Dangerous to Health 


N THE previous sections of these Notes consideration 
has been given to the law of riparian rights, stream 
pollution, irrigation, and water diversions. Beginning 
with this section the law regarding responsibility of 
water works for the quality of water furnished to con 
sumers will be developed 
his section and the one to follow deal principally with 
liability for furnishing water dangerous to health. In 
later sections questions of law having to do with furnish 
ing water unsatisfactory for other reasons and with the 
law regarding fluoridation, will be covered. Still later 
sections will deal with legal liabilities growing out of 
water distribution, particularly liability for damages duc 
to flooding from broken mains and other facilities. A 
section will be given to liability for fire losses 
\s a preliminary to the main portion of this section on 
liability for furnishing water which is dangerous to 
health, it is necessary to dispose of the question whether, 
in this connection, there is any distinction between 
municipally owned and privately owned water works 
In brief, the answer is that there is no distinction 
Che courts hold that when a municipality undertakes 
to supply water for domestic, commercial and industrial 
ses, it acts m its proprietary capacity rather than in 
governmental capacity and that in its proprietar 
apacity it 1s liable for the acts or failures of its servants 
just as 1s a privately owned water company 
Che case of Brush v. Commissioner of Internal Rev: 
nue, 300 U.S. 352, decided March 15, 1937, is interest 
ing because of its discussion of this point of law. The 
United States Supreme Court held that Mr. Brush was 
not liable for Federal income tax on his salary as chief 
engineer of the Water Department of New York City on 


the ground that in operating the water works the city was 
performing a governmental function. Later decisions 
had the effect of overruling this exemption of govern 
mental salaries 

The court, in the Brush case, did recognize that the 
law of “most states” held that a municipality acted in a 
proprietary capacity in operating a water works and was 
liable for the negligence of its employees. The Brush 
case did not involve this point and, of course, did not 
change the state laws regarding it. A portion of the 
Supreme Court opinion is here quoted as showing that 
court's thought concerning the reason back of the stat 
rule of law. From page 362 of 300 U.S. (Brush v. Com 
missioner / 

Chere probably is no topic of the law in respect of 
which the decisions of the state courts are in greate! 
conflict and confusion than that which deals with the 
differentiation between the yove rnmental and corporate 
powers of municipal corporations. This condition of 
conflict and confusion is confined in the main to decisions 
relating to liability in tort for the negligence of offeers 
and agents of the municipality. In that field no definite 
rule can be extracted from the decisions. It is true that 
in most of the state courts, including those in the state 
of New York, it is held that the operation of wate 
works falls within the category of corporate activities 
and the city’s liability is affirmed in tort actions arising 
from negligence in such operation, But the rule in respect 
of such cases, as we pointed out in Trenton v. New 
Jersey, 262 U.S. 182, * * * has been ‘applied to escape 
difficulties, mm order that injustice may not result from 
the recognition of technical defenses based upon the 


governmental character of such corporation’; and the 
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“When a municipality undertakes to sup- 
ply water it acts in its proprietary capacity 
rather than in a governmental capacity... 
it is liable for the acts or failures of its 
servants, just as is a privately owned 


water company.” 











indefinite, probably for that ver 


nort of the statement that there is no distinction 
al and privately owned water works as 
for negligence in operation, the follow 

ire cited 
Municipal Corporations,” Revised Vol 
Chap. 53, Sec. 2852, page 1194 ff It has 
peatedly held in the application of the well settled 
tween public and private functions, that 
nent and maintenance of a system of water 
it for the use of inhabitants who pay for 
thus supplied is a commercial venture, and 
vligence in connection therewith the city or 
as a private corporation would be in per 


imular ervice 


Blackmon, 179 South Eastern 842 
t) of Georgia, Division 2, decided \pril 
Under the rule in force in this state a munici 


ntaining and operating a system of water 


hereby it furnishes water to its residents for 


commere ial purpose 1s engaged ma pri 

ernmental business, and is lable to one 

in employee acting in the scope of his em 

in connection with such business.”’ Citing Cit 
istice, 40 Ga. App. 196 and other cases 


City of Boston, 194 N.E., 658, Supreme 
ourt of Massachusetts, decided Feb. 28, 1935 
cussion of the general principle of liability of 
but the city was held liable for damages due to 

ce in operation of the water system 


City of Cherryvale, Supreme Court of 
decided January 26, 1935, reported, 40 Pa 
From page 379, after citing several Kansas 
every case the rule is applied that a munici 
liable the same as private parties where it is 
| in supplying its citizens with water for which it 
om the users the value of the same. The profit 
ind advantages which it takes from its citizens 
heing done in a proprietary capacity, and it is 
je tor the ne gligence ot its employees to the 
tent aS a private corporation 
city was held liable for the negligence of its 
vor} uperintendent im operating a city owned 
on his way to an out-of-the-city waterworks pump 
owned and operate d by the city 


ev. Cuy of Portland Supreme Court of Oregon, 
ecided February 9, 1932, reported 7 Pac. (2nd) 989 


n mamtaming and operating its water system, the city 


is acting In a proprietary capacity and not as a govern 

‘ (From page 990) 
a's wv. City of Long Beach, District Court of 
Chird Circuit ( California), decided January 26, 
reported 295 Pac. 540—The city was held liable 
for damages resulting from flooding from a_ broken 


! ult 
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City of Richmond v. Virginia Bonded Warehouse 
Corporation, Supreme Court of Appeals of Virginia, de- 
cided June 16, 1927, reported 138 S5.E. 503. From page 
506 —“A municipal corporation is not liable for the 
failure to exercise, or for the negligent or improper 
exercise of, governmental, legislative, or discretionary 
powers, nor 1s It liable for the ultra viris acts of its serv- 
ants. But the failure to exercise, or for negligence in the 
exercise, of those powers and privileges which are con 
ferred upon it for its private advantage, usually called 
proprietary or ministerial, the municipality is lable im 
the same manner as a private individual ’ 

“Tt was also conceded that the organization and opera 
tion of a fire department for the extinguishment of fires 
is a governmental function, for the defects of negligent 
operation of which the municipality is not liable, and 
furthermore, that it is not liable for the loss or destruc 
tion of buildings because of an inadequate supply of 
water or for failure to extinguish fires . 

“But the operation of a water department for the 
purpose of supplying water for domestic and commercial 
purposes is a private or proprietary right and for negli 
gence in such operation a municipality is liable in like 
manner as an individual. The fact that the water is also 
used for the extinguishment of fires does not change the 
result. * ~~ 

lhe city was held liable for negligence in operation of 
valves in connection with a sprinkler system where the 
negligence resulted in a flooding of the warehouse 


Badten v. City of Stevens Point Supreme Court of 
Wisconsin, decided November 9, 1932, reported 245 
N.W. 130—The city was held liable for negligence in 
installing a water works service connection on_ the 
grounds that it was acting in a proprietary capacity m 
operating its water works 


Liability for Supplying Water 
Dangerous to Health 


Recovery of damages against a water works because 
water dangerous to health reached consumers through 
water works mains might be sought either on the ground 
of negligence or for breach of an implied warranty that 
the water was safe for human consumption ; that 1s, by 
a suit for breach of contract. The first alternative will be 
the subject of this section. It is necessary at this point 
to define “negligence” and some other terms that are 
often used by the courts in opinions touching on 
negligence 

Vegligence: “The failure to observe, for the protec 
tion of the interests of another person, that degree of 
care, precaution, and vigilance which the circumstances 
justly demand, whereby such other person suffers 
injury.” (Cooley on Torts). Negligence is also defined 
as “Any conduct which falls below the standard estab- 
lished by law for the protection of others against 
unreasonable risk of harm.” 

Standard of conduct established by law: The stand 
ard of conduct to which one must conform to avoid being 
negligent is that of a reasonable man under like circum 
stances 

Reasonable man; Reasonable man is a person exercis 
ing those qualities of attention, knowledge, intelligence 
and judgment which society requires of its members for 
the protection of their own interests and the interests 
of others 

Unreasonable risk: A risk which outweighs the value 
attached to the conduct which involves it. Illustration: 
\ high-pressure pipeline in a busy street may burst and 
cause damage. To operate such a pipeline therefore in- 
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volves a risk. Its social value outweighs this risk and 

the placing of it is not conduct involving an unreason 

able risk lhe storing ot! nitroglycerine in a schoolhouse 
would be conduct involving unreasonable risk 

nt conduct: May be either (a) an act which 

is a reasonable man should realize involves an 

isonable risk of causing an invasion of an interest 

nother, or (b) a failure to do an act which is neces 

protection or assistance of another and 


actor 1s under a duty to do 


on principle, is a water works operator negli 
the definition this conclusion can be stated 
orks operator is negligent when his conduct 
unreasonable risk of harm to his consumers or 

or property of others, and when his conduct 

to that standard of conduct recognized by watet 

WOTKS Operators generally is required under like cit 
) protect trom unreasonable risk others to 

is owed, Each operator is judged by a 
stablished by good practice and standards ot 
e for water works are established by the 


experienced, trained water works men 


Some Legal Principles 


there is a legal liability tor damages in negli 


certain elements must be present. A state 


element s needed, as follows 


must have beet suffered by SOrmie 


[his other person must be one to whom the 
1a vy of protection or assistance 
he actor must have done or failed to do some 


Chis action or failure to act must have caused 


he action or failure to act must have involved 
unreasonable risk to others 

[he action or failure to act must not have 

ip to the standard of good practice under the 

es 
lhe failure to act must have been a failure 
iy in which the actor was under a duty to do 


In short, before there is a legal liability for damages 
for negligence there must be negligent conduct resulting 
in damage to a third person to whom a duty is owed 

There can be no question that water works operators 
owe to water consumers the duty to use all practicable 
means to supply water safe for human consumption. If, 
through the acts or omissions of a water works organi 
zation—acts or omissions which would not measure up 
to the standards fixed by qualified water works men 
water unfit for human consumption is delivered to con 
sumers and damage results, the water works ts liable 

lamages on the ground of negligence 

\s the sciences and arts involved in water purification, 
bacteriolog , Water treatment, sewage disposal and 
stream cleanup have advanced, the standards of accept 
able water works practices have advanced. What was 
considered the conduct of a-“‘reasonable man” in water 
works operation in the 1890's and early 1900's seems, 
b present day standards, to be below barbaric levels 
lo show how acceptable practices have changed with 
advancing knowledge, as well as to show how the law 


has developed, some illustrative cases are given 


ickingham vs. Plymouth Water Company, Pennsyl 
vania Supreme Court, May 4, 1891, 142 Pa. 221. Appeal 


by Buckingham from Court of Common Pleas of Lu 





verne County. The judgment of that court was affirmed 
The lower court had granted a nonsuit in an action 
against a water company tor negligence nm supplying 
impure water to its consumers It was alleged that the 
upplying of impure water resulted in the death of 
Buckingham’'s children from typhoid. The court ordered 
a nonsuit on the ground that there was no evidence of 
culpable negligence on the part of the water compan 
which could be submitted to the jury. The court held 
that an offer to show that, before the sickness of the 
children, there were typhoid fever patients near the 
banks of small streams emptying into a river from half a 
mule to a mile and three quarters above the company 
river intake, did not tend to establish negligenc: 

Portions of the lower court opinion are quoted be 
cause of their historical interest as showing how far we 
have progressed in guarding against typhoid contamina 
tion of public water supplies. With our present state of 
knowledge and with presently available means of main 
taining the purity of water, the same facts as developed 
in this case would now be sufficient to sustain a verdict 
in favor of the plaintiff. The following excerpts are 
quoted from the published report of the case cited 

lhe principal source of supply was a stream called 
Coal Street Creek, coming from the mountain back of 
the borough. Upon this stream, four dams were built 
for reservoirs, and an artesian well was also put down 
near it, between dams No. 1 and No, 2, In dry periods 
the supply was insufficient, and to supplement it, the 
company ran a supply pipe into the Susquehanna River 
through which water was pumped into the distributing 
reservoirs 

‘In the fall of 1884 and the following winter, cases of 
typhoid fever began to occur in l’lymouth. Towards 
spring it became epidemic. There was a population of 
from 7,000 to 8,000 supplied with water by the defend 
ent company, and among that number there were about 
1,200 cases of sickness. In \pril, 1885, five or six chil 
dren of plaintiff had the typhoid fever and that two of 
them died. It was made to appear in the testimony that 
two small streams, one called Toby's Creek, the other 
Whitewash Creek, emptied into the 
of them about 2,800 feet above the intake of the water 
company, and the other about a mile and three quarters 


susquehanna, one 


above said point. These streams come in on the west side 
of the river, and it wa hown that the mouth of the 
supply pipe was about 220 feet from the west bank. It 
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“A water works operator is negligent 
when his conduct brings an unreasonable 
risk of harm to his consumers or to per- 
sons or property of others, and when his 
conduct is not up to that standard of con- 
duct recognized by water works operators 
generally as required under like circum- 
stances to protect from unreasonable risk 
others to whom a duty is owed. Each oper- 
ator is judged by a standard established 
by good practice and standards of good 
practice for water works are established 
by the consensus of experienced, trained 


water works men.” 











the plaintiff that the waters of both 

yere contaminated by sewarye | he re was 

that in January, 1885, there was a typhoid 

tient in a house on the bank of Coal Street Creel 

the reservoirs of the detendant company were 

ind that the excreta of this patient wert 

wut upon the snow, and when the snow melted 

re carried into the stream and into the com 
reservoir 72> 

‘laintiftl proposed to show that along the banks of 
lob (ree ind the tributaries to Toby's Creek, dur 
ing the winter previous to the breaking out of this epi 
demic in Plymouth, Dr. Corse had typhoid fever patients, 
the dejecta from whom went right into Toby's Creek 

into the river above where the Plymouth Water 

iny got their water supply ; to be followed by evi 

that the Plymouth Water Company took water 

the river at a point below certain streams, White 
wash Creek and Toby’s Creek, among others, which 
emptied into the river a short distance above where they 
took their supply, and were infected with typhoid fever 
germ Plaintiff proposed to show, further, such a 
prevalence of typhoid fever on these tributaries, and 
such a condition of dejecta flowing into those streams 
that emptied into the river just above where the Plymouth 
Water Company took their water out, as would put any 
reasonable person upon guard and care to avoid the dan 
ver resulting from this condition of affairs. * * * 

[his action is against the Plymouth Water Company, 
for negligence, which, under the law, means want of 
ordinary care. They are liable, if at all, because they 
have been guilty of the want of ordinary care under the 
circumstances of the case. Now, the proposition in this 

r 1s to show that they took water from the Susque 
hanna River and distributed it to their customers in 
Plymouth ; also, to show that at the time in question, on 
the branch of Toby’s Creek or on Toby’s Creek, there 
existed certain cases of typhoid fever; that the excreta 
or dejecta from these patients, because of the nearness ot 
the pri is | understand it, to the stream, were carried 
down this creek to the Susquehanna River, and emptied 


into it, ata point a mile or a mile and a half above where 
the Plymouth Water Company took their water. The 


further proposition in the offer is to show that the com 


ould, in law, be affected by constructive notice, 


f the fact that typhoid fever existed on this tribu 

of the Susquehanna River; second, that excrement 
dejecta from the patients of this fever, went into the 
strea or creek; and third, and necessarily, that these 
dejecta or excreta would naturally be the cause of ty 
phoid lever to parties vho drank the water from the 
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Susquehanna River below the point where the stream 
empties into it. The proposition is to show that the com- 
pany must have constructive notice of all these facts, 
and therefore that they did not exercise ordinary care, 
under the circumstances, in distributing to their cus- 
tomers water from this source of supply. No such prop- 
osition has ever been made in any reported case | have 
ever read. We do not regard it as competent evidence, 
under the circumstances of this case, to establish negli- 
gence. The objection to the offer is sustained ; exception. 
“** 

“Various offers by the plaintiff to prove the opinions 
and theories of medical experts as to the cause of the 
epidemic of typhoid fever, were also refused, under ob- 
jections and exceptions sealed. * * * 

“Let us briefly recapitulate the facts in this case 

1. The disease which caused the death of two of the 
plaintiff's children, and the sickness of others, was ty 
phoid fever, produced by drinking the water drawn from 
the supply pipes of the defendant. * * * 

3. The evidence in the case does not show that the 
defendant company had any notice or knowledge of the 
fact that a case of typhoid fever existed in the house re- 
ferred to, or of the fact that the dejecta had been thrown 
out upon the ground near the bed of the stream, or of 
the fact that typhoid fever 1s produced by a specil 
typhoid germ existing in the excreta of a person sick 
with that disease, which, being deposited in a stream, 
multiplies so that it contaminates the body of the water 
and reproduces the disease in the persons who drink it 
Nor does the evidence show that the defendants owned 
or in any way controlled the property upon which the 
case of typhoid fever referred to occurred 

+. The evidence does show that the superintendent 
of the company, from time to time, went along the banks 
of the stream, for the purpose of examining its condi- 
tion, and that he had made such an examination a few 
days before the epidemic appeared, finding nothing to 
suggest a danger of contamination of the water 

“Finally, in view of the facts thus established by the 
evidence in the case, we deem it our duty to hold that 
the plaintiff has not shown that the sickness of his chil 
dren was caused by the negligence of the defendants 
lhe motion for a compulsory nonsuit ts granted 

Peffer v. Pennsylvania Water Company, 221 Pa. 578 
\ppeal to Supreme Court of Pennsylvania from a de 
cree of the Court of Common Pleas of Allegheny Coun- 


ty dated September 28, 1907. The lower court ordered 


the water company to “secure and provide and at all 
times hereafter furnish to the plaintiffs and its other 
patrons, either by change of its source of supply, by 
proper filtration, or by some other proper method, a 
sufficient supply of water, so free from sewage and or- 
vanic matter, turbidity and odor as to make said water 
' The Supreme Court 


reasonably pure and wholesome.” 
affirmed the decree of the lower court 

From the opinion of the lower court we learn certain 
facts which are of interest as showing the nature of the 
water supply for a large metropolitan district as late as 
1907. The supply was taken from the Allegheny River 
just above the city limits of Pittsburgh. The water was 
drawn through cribs in the bed of the river, the cribs 
being filled with gravel and sand. No other filters were 
used and the water was not treated in any way. Inci 
dentally, the City of Pittsburgh also used the same river 
is its source and had no filter plant until about the same 
period 

8. The water shed draining into the Allegheny River 
it this point covers about 12,000 square miles. It extends 
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east as far as Johnstown on the Conemaugh River, and 
north beyond Oil City on the Allegheny River, and in 
cludes a large number of towns and a thickly populated 
district. A short distance above these cribs the sewage 
from the Allegheny county workhouse and the All 

gheny city poor farm empties into the Allegheny Rivet 
with a volume of 188 gallons per minute ; at Oakmont, 
two and a half miles above, 107 gallons of sewage pet 
minute at Verona, still nearer the defendant's cribs, 
vith sewage of 220 gallons per minute 


laking into consideration the extent of the water 


shed, the territory draining into the Allegheny River, 
the sewage from towns, villages, cities, public institu 


tions, and the presence ot bacteria and coli in the analy 


sis of the raw Allegheny River water, compels the find 
ing as a fact that at the place in question, to wit: the 
cribs of the defendant company, the Allegheny Rivet 
is a highly polluted stream 

9. In 1905 and 1906, typhoid fever, which was preva 
lent since 1902 in the borough of Wilkinsburg, became 
an epidemic; it also prevailed to a great extent in the 
Thirty-Seventh Ward, Pittsburgh, and in Swissvale 
Borough, supplied by the defendant company, the pet 
centage of cases and the death rate being higher per thou 
sand capita in Wilkinsburg than anywhere else in the 
United States; these typhoid cases were generally dis 
tributed throughout the two boroughs and the ward above 
referred to 

‘10. While modern scientific opinion is that typhoid 
fever may be caused and spread by vegetables, milk, in 
fection, etc., a careful consideration of the large mass 
of expert testimony given by the witnesses on both sides 
in this case justifies the finding as a fact that impure, pol 
luted water, containing bacteria and the colon bacilli, is a 
pre vailing cause of this pe stilence 

11. From the great number of bacterial analyses made 
by the various experts for both the plaintiffs and the de 
fendant, it appears that bacteria in large numbers exist 
in the raw Allegheny River water, averaging many thou 
sand per cubic centimeter. It also appears that the quan 
tity of bacteria found in this water after it passes through 
the filter cribs of the defendant company is very mate 
rially reduced when the cribs, pipes and coverings were 
in perfect condition, and when the scouring process was 
not going on 

[hese analyses also show the presence of colon ba 
cilli in proportionately large quantities in the raw Al 
legheny River water; their presence is very materially 
reduced after the water has passed through the filtes 
cribs when they were properly used, in proper repair, 
and the scouring process was not in operation, but both 
bacteria and the colon bacilli in dange rous quantitie Ss are 
found in defendant's water after it has passed from the 
filter cribs 


12. krom 


be 


all the testimony, tal ing into account the 
source and character of supply, the effect and amount of 
contamination and pollution, the presence of bacteria and 
coli, its turbidity and odor, the prevalence of typhoid 
fever, the method of increasing the supply while lessen 

v the efficiency of the filter process, the accidents whicl 
have occurred since the cribs have been in operation, the 
inabilit of the defendant company to cor tinuously ex 
repair these cribs, the fact is found that the 


vater turn hed by the ce tendant con pan Is not rea 


amine and 


nably pu | wholesome, and that without a change 
its present filtration processes, it 
pure and wholesome water 
er court contains a statement ot 
for w: uality as tollows 
that chem: 


cally pure water is not the standard, The definition of the 
water required, that it shall be ordinarily and reasonably 
pure and wholesome, * * * necessarily means that such 
as is reasonably clean from dirt, discoloration and odor, 
reasonably free from bacteria and coli, or any other in 
fection or contamination which renders the water unfit 
for domestic use and unsafe and dangerous to individ 
uals. Modern investigation and scientific attainments 
demonstrate that water from polluted sources can by 
proper filtration be made reasonably safe and pure, and 
therefore the standard of purity as fixed by the well 
recognized authorities must be secured.” 

\ judge today would probably word the standard a 
little differently. By improved methods, water works 
engineering and chemists have raised the standards 


Gosser v. Ohio Valley Water Company, 244 Pa. 59, 
pinion Feb, 9, 1914-— The water company drew its sup 
ply from wells on an island in the Ohio River below Pitts 
burgh. The water filtered into the wells through several 
feet of sand and rock. [he river water was contaminated 
by sewage but there was no direct testimony that it con 
tained typhoid fever germs or that there were typhoid 
fever patients within the watershed, On January 15, 
1909, the river stage was so low that company officials 
feared the supply from the wells would be insufficient 
and caused water to be pumped directly from the river 
into its receiving cistern. The pumping continued for 
twelve hours and during that period three-tenths of the 
water that went into the cistern came directly from the 
river. The plaintiff's husband died of typhoid. There was 
no direct positive testimony that he had drunk any water 
served by the water company. He was a traveling man 
and drank water from many sources. The lower court 
gave binding instructions for the defendant water com 
pany and the Pennsylvania Supreme Court affirmed 


Kohlmevyer v. Ohio Valley Water ( ompan 58 Pa 
Superior Court, 63, Opinion July 15, 1914. Same attor 
neys for both parties as in Gosser case. Same facts as to 
source and as to direct pumping from river. Here there 
was proof that the river water was unfit for human con 
sumption, The day after the company pumped water 
from the river a child of the plaintiff's drank water fur 
nished by the company and later died of enteritis. There 
was a verdict for the plaintiff on which judgment wa 
entered. The Superior Court affirmed. The court said 
( page 68 of the report) : “It is true that no evidence was 
offered to show that the water in plaintiff's house con 
tained a specific germ which necessarily produced the 
sickness, but in view of the well-known relation of im 
pure water to health and the effect of sewage on the 
wholesomeness of water and the testimony of the expert 
witnesses as to the reasonable cause of the disease from 
which the child died such demonstrative evidence ought 
not to be required. If conclusions are to be drawn in 
judicial investigations only from evidence which exclude 
all possibility of error the field of legal inquiry must be 
vreatly limited \bsolute certaint cannot be expected 
nor required 


In the next in tallment of these Notes on \\ ater Work 
Law more recent cases on negligence of water works it 
furnishing water dangerous to health will be considered 
There will also be some discussion of the rule of evidence 
of negligence known as res ipsa loquitur and of implied 

rrant 


(The fifth in a series of articles) 


W&SW 
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Storage for Large Maps and Plans 


by DORA H. PARKER 
Draftsman, Alabama Dept. of Public Health, Montgomery, Ala. 
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FIG. 1—CURTAIN RODS provide con- 
venient and space-saving storage for large 
plans 


2——DETAIL of track and hooks 


bolted to support the struc 
Che back and top are covered with 
g-inch masonite. Four sets of sliding 
doors complete the compartments 
hanging the plans, 30-inch 
Kirsch overhead 
(heavy-duty drapery rods) with three 
slides for attaching the plans b 


ot drapery hooks were set ot 


lor 
lengths of tracks 


neans 
l-inch 
centers and fastened to the three over 


; lhe 


head & xX SCTCW 
cri ped to 


t's by means of 
the 
retain the slides 

This arrangement prov ides 50 tracks 
in each of the four upper and lower 
compartments, or a total of 400 tracks 
numerically 


ends of tracks were 


lhe plans are indexed 
and alphabetically, then grouped as 
nearly as possible according to city 
and plant identification. The thickness 
of each group of plans is kept to a 
maximum of approximately inch 
They are then bound with 3-inch 
heavy manila gummed tape. Three 
brass eyelets through the bound edge 
2 inches from the 
center permit drapery hooks to be in 
serted in each eyelet 
Che plans are then 
rhis is done by simply inserting the 
hooks into the projecting swivel loops 
of the slides, beginning with the back 
hook into the back loop (see hig 2) 
Plans can thus be filed or with 
drawn easily by either inserting the 
hooks or disconnecting the hooks from 


each end and at 


ready to file 


the slide loops one at a time and insert 
ing or withdrawing the plans, as the 
case may be. The crimped ends of the 
track retains the slides and the hooks 
remain attached to the plans 
Its economy of construction and its 
ease of operation commend this stor 
age scheme to those who need this type 


of storage 
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programs to form suspended solids 
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Corrosion Problem if mall 
Heating Boilers” were discussed by 
Howard F. Hinst, Chief Metallurgist, 
Keystone Plant & Wilcox 
Co., Tubular Alli 


()hio jority of 


Rabcox k 
Products Division 
While the m: 


low-pressure heating boiler 
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ure perform 
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with communitic 
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Current developments in “Our Na 
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Secretary, | » Department 


Washington, LD. ¢ 


Water police s Sugye ted recently by 


tional 
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of the Interior 
such bodies as Engmeers Jomt Coun 
ei, the | ‘ 
the U. S. Chamber of Commerce and 
others in detail, but all are 
in general over-all agreement. Many 


of the problems are local rather than 


Bureau of Reclamation 


may vary 


national im SCOpH low control of rivet 
was originally thought to be 


Now 


yiven to the 


system 
the most important requirement 
however, recognition 1s 
fact that adequate and clean water 1 
than electricity 


sources in the 
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other power location of 
industries 

Che Federal government should not 
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iter co ervation was given much 
ideration in the design and con 
truction of the 2,000,000 square foot 


plant of the Upjohn 
recently completed in Kal 
Michigan. The 
of 6.5 med of water is 
After flowing through air 


manutacturing 
Conpat 
average cle 
satished 
tron well 


coils, approximately 50 


conditioning 
percent of it is re-used for condenset 
water wcuum stills product cooling, 


f prays. Some water is re 


or the fourth time 


In 1954, after some 
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menting, it was found possible 
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ground water is plentiful at the plant 
site, work was started in the fall of 
1952 to determine if a recharge pond 
operation would be practical. A 10, 
000-square foot area of ground that 
filled by gravit 
water 


with clean 
waste diked on: 


2-inch observation wells were 


could be 
warm was 
rourteet 
drilled i vari 


ous distances from the pond; an 


four directions and at 


inch filling line was installed and the 
area filled with 3 feet of water. Stati 
water level and water temperature 
data from the pond and observation 
tabulated daily 


wells were for almost 


two vears 

\ percolation rate of 115,000 gpd 
was determined for the The av 
erage temperature of the waste water 


area 
going into the pond was 73°F. Curves 
show the effect of the Michigan air 
temperature in cooling this body of 
before it perco 
well as the 


water considerably 
lates into the ground, as 
conduction cooling effect of the earth 
on the water as it travels away from 
the pond. It was found that the water 
cooled to the normal 52°F ground 
water temperature at the rate of 1°F 
in 19 feet of travel. By observing the 
curve 
distances from the pond, it was deter 
mined that the 
underground at the rate of 


temperature crests at various 
was traveling 


1.75 feet 


water 


per day 
by plotting the stati 
readings from the observation wells 


water level 
on opposite sides of the pond, the re 
sulting “inverted drawdown curve” 
indicated the slope of the water table 
It was noted that the table sloped at a 
0.1 percent grade toward the com 
pany'’s pumping wells 4% mile to the 
and at a 0.079 percent grade 
toward the pumping wells 2 
miles to the north 


east, 
city "s 


Inasmuch as the experimental pond 
proved that the recharged water was 
flowing back to the company’s wells, 
that the water cooled to 
normal well water temperatures, and 
that the percolation rate was accept 
able, it was decided to enlarge the 
pond in September 1954 to an area of 
50) OOO square teet 

\ 9YO-acre pond area on another 


Was again 


side of the plant property is used as 
a natural recharge area. The pond was 
handling 1.5 mgd, but until the fall 
of 1954 badly polluted with 
wastes from the production of fine 
chemicals. During the 
1954, primary treatment facilities and 
two 1.500-foot deep brine strata rock 


was 

summer ot 

disposal wells were installed to pump 
| 


this strong into the ground 
safely away from the potable water 


waste 


With the natural pond recharging 
16 percent of the water and the arti 
ficial pond recharging 9 percent, a 


total of 25 percent of the pumped well 
water is being returned to the earth. 


Make 


was the 


“Stream Plus Wells Eco- 
nomical Industrial Supply,” 
title of a paper presented by R. D. 
Wilson, Partner, Wilson & Anderson, 
Consulting Engineers, Champaign, III 

Mr. Wilson pointed out that water 
supply was the critical problem affect 
ing the the $44,000,000 
plant of Petro-Chemicals 
Corp. near Tuscola in east-central 
Illinois. Although the Kas- 
kaskia River flow would be more than 
adequate if a large impounding reser- 
voir could be built, the stream has a 


location of 
National 


nearby 


very flat gradient and provides drain- 
age for farm that would be 
flooded by a low dam in the channel 
Suitable storage on a side channel 
also would be impossible 


The 


lands 


source for adequate 
ground water supply is in an area 
about 20 to miles north of the 
preferred plant location. This source 
is in glacial deposits in the ancient 
Lower Teays Valley, where it passes 
southwesterly about 4 to 10 miles west 
of Champaign, Ill. However, the cost 
of building a water line such distance, 
purchasing and developing a well field, 


nearest 


4 
5 
2! 


and operating it would be very high 
Local opposition to the continuous 
draft of 5 to 7 mgd from this source, 
which serves Champaign, Urbana, and 
other Illinois communities, was a fac- 
tor to be considered 


Fortunately, the Kaskaskia River 
has its headwaters in glacial moraines 
lying above the Teays Valley, and the 
stream channel passes through the 
area in which very good ground water 
test holes were drilled. The solution 
chosen for water supply for the Na 
tional Petro plant was a combination 
of intercepted natural stream flow, 
with limited storage in an almost en 
tirely artificial side-channel reservoir, 
and arrangement for pumping of well 
water into the stream channel about 
25 miles upstream to supplement the 
dry-weather flow 
Chis arrangement provides water at 
very low construction and operating 
cost, and at the same time conserves 
ground water resources by using ex- 
cess stream flow to the maximum pos- 
sible extent. The stream channel func- 
tions satisfactorily as an aqueduct, 
showing only 10 to 15 percent trans- 
mission loss between wells and intake 
The normal annual rest periods for 
the wells are expected to permit sub- 
stantial and 
recession in the well field 

In a discussion by Clifford Fore, 
Assistant Treasurer, Industrial Water 
Supply Company, Mt. Vernon, IIL, 


recovery avoid serious 





it was pointed out that the operation 
of the dual water supply for the Na- 
tional Petro plant at Tuscola proved 
economical during a drought period 
in 1953-54. While natural river flow 
in seasons of low rainfall is generally 
from farm land drainage systems, this 
flow was reduced to zero in 1954 and 
the onl from 
the wells some 25 miles upstream. The 
normal annual stream flow ts 
variation of 


source of water was 


aveTayt 
59 med he 


runoff per month in this area ranges 


1.6 


scant mal 


from 0.2 inches (15 mgd) to 


inches (121 mgd) 


Maintenance of the river channel 
by agreement with the drainage dis 
tricts annual and 


brush kill by spraying along the ditch 


consists of weed 
bottoms and side slopes of river banks 
with a herbicide and dredging of the 
channel ditches comprising the joint 
drainage ditches at least once each 10 
ears 

session 


Tuesday afternoon 


At the 
of the Water 
motion picture of 
Miami's newest water supply line was 
three 


Resources Division, a 


construction of 
shown. Then a symposium of 
papers described experiences in ‘Con 
trolled Draft from Reservoirs.” Oper 
ations in the New York Metropolitan 
Edward | 
Clark, Chief :ngineer, Department of 
Water Supply, Gas and Electricity 
Control curves are utilized fully and 


system were described by 


economy is constantly kept in mind 
by utilizing as much as possible high- 
level supplies requiring no pumping 


Operation of “An Industrial Water 
Supply Reservoir” was described by 
\. D. Henderson, Westbury, N. Y., 
and A. S. Toth, Assistant Vice-Presi 
dent, Hydrotechni Corp., New York, 
N. Y. And industrial water supply 
may be required, at any time, to pro 
vide water in excess of its “depend 
able yield” to meet high production 
schedules at the lowest possible pro 
duction cost. The method of controlled 
draft permits safe overdrafts for in 
dustrial needs, as it comprises a run 
inventory of available excess 
the reservoir. It 
curve to indicate 


ning 
water in utilizes a 
limitary the 
mum permissible reservoir depletion 


maxi 


through a cycle of emptying and re 
filling. To obtain reliable results, the 
limitary must be derived for 
the driest period of a long-term re« 
ord. Having selected the critical run 
off period and starting with a full 
rate of with 
reservoir is calcu 


curve 


uniform 
drawal from the 
lated so that all the usable stored water 
just prior to the refilling 


reservoir, a 


is utilized 
Che plotting of reservoir con 


seasol 
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tents through the complete cycle re 
sults in the limitary curve 


rhe the limitary 
curve in providing a means for con 
trolling drafts is simply to plot it 
along with the current reservoir op 
erations curve on the same time basis 


application of 


By comparing the reservoir contents 
indicated by the operations 
curve with the corresponding amount 
the limitary curve at any 
time, the excess available stored water 
Any excess stored 


current 
shown by 


may be determined 
water can be safely used by industry 
as needed. In the that both 
storage curves coincide, draft should 
be controlled at the rate used to derive 
the limitary curve until storage excess 
is again indicated. Reservoir operation 
by this method permits the maximum 
utilization of stored water year after 


event 


year 
“Equating Surface and Under 
ground Storage” the title of a 
paper presented by Raymond A. Hill, 
Angeles, 


was 
Consulting Engineer, Los 
Calif. The distinction was drawn by 
Mr. Hill between emergency and reg 
ulatory with natural under 
ground noted as affording 
excellent regulation that not 
otherwise be possible or at least would 
Even for 


storage, 
storage 
would 
be much more expensive 
emergency use, underground natural 
storage often more 
economical or more feasible than ele 
vated storage or surface storage. In 
most cases pumping is required, but 
legal restrictions are based on the 
total annual pumpage rather than on 
short-term pumping rates 


basins may be 


“Water Management Another 
Necessity in Modern Industry,” 
presented by K. S. Watson, Consult 
ant in Water Management and Waste 
Control, General Electric 
Schenectady, N. Y. He pointed out 
that and protection of 
the nation’s water resources is of vital 
importance. In the operation of indus 
try, so much water is required that 


was 


Company, 


preservation 


becomes an item of conse 
quence. Big industrial water consum 
ers should adopt a water management 
program to preserve the vital resource, 
to take the first and most economical 
step toward simplifying their indus 
trial wastes problem, and to realize 
the accruing 
from sound water usage. The 
taken in 
evaluation of 


its cost 


cost reduction benefits 
funda 
mental steps to be such a 
program include (a) 
current consumption and cost condi 
tions, (b) practice of sound water 
conservation throughout the plant, and 
recirculation 


water re and 


wherever it can be justified 


‘¢c)} use 


Management Problems 


“Electrical Reliability Require 
ments for the Water Plant,” were dis 
cussed by E. ©. Potthoff and N, | 
Hadley, Industrial Engineering Se 


tion, General Electric Company 


Among the primary factors stressed 


providing multiple 
system cut 


those of 
power sources, automatic 
outs for isolation of trouble 
duplicate feed lines within the plant, 
proper standby equipment or cutovers, 
careful design of mechanical and ele« 
trical control equipment, and provi 
sion for fast repair or replacement 


were 


spots, 


Adequacy of records on and testing 
of equipment by competent personnel 


also were stressed 


\dequate Electrical 
Switching Equipment” was discussed 
by Joel P. Kesler, Electrical Engineer, 
Black & Veatch, Kansas City, Mo 
\lthough general familiarity with 
most electrical components employed 
by the water utility industry exists, 
there is one serious exception blee 
trical switching equipment require 
ments, particularly in connection with 
its short-circuit handling ability, are 
often not understood, resulting in 
hazards. Inadequacy is more fre 
quent, with consequently greater haz 
ards, with older type 2400- and 4160 
volt equipment than with low voltage 
equipment of similar age. Hazards 
are considerably greater the 
switching equipment contains oil, It is 
seldom feasible to provide electrical 


‘Seale 
electing 


where 


switching equipment for problemati 
cal, long time, future requirements 
In the selection of electrical switching 
equipment it is the supply system, 
rather than the connected load, that 
determines the short circuit rating 

©. B. Carlisle and J. L. Weeks 
respectively Chief Water Works En 
gineer, Water Design Division, and 
Mechanical Engineer in Charge, Op 
erating Division, Bureau of Water 
Chicago, described the planning and 
*Moderniz 
The 


have 


construction involved in 
ing Chicago’s Pumping Stations 
city’s eleven pumping stations 
an aggregate daily output of 
than a billion gallons. In the modern 


ization program for these stations an 


more 


attempt is being made not only to 
obtain and install efficient and reliable 
equipment, but also to improve work 
ing and safety conditions for the op 
erating and maintenance personnel 

lunnel Construction 
for Chicago’s Central District Filtra 


Progress in 


tion Plant” was presented by George 
S. Salter, Chief Filtration Lngr., Fil 
tration Design Division, Chicago Bu 
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ubsurtace exploration 
whe re 
built 
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ering the area 
to be 


made cov 
und tunnels were 
plorations included 
bormgs through the overlaying 
ind the use of a newly de veloped 
furnished by the 


determining the depth 


nmnections will be re 


en the tunnels and 


his will 


new 
system 
into the 


Shore 


tunnel 

Chicago 
Shaft and 
making i connection to that 
hatt whale the Chicago 
\venue tunnel in operation, the subse 
bulkhead in 
the ce 
tunnel be 


quire 
Avenue and Lake 


tunnel 


reakilg 


maintaining 
quent i tallation of a 


that tunnel so as to permit 
of the length of 
Dever Intake Crib and the 
aft, and then making con 
to both the 


cting tut nel to 


new 20-foot con 
the 
10-ftoot tunnel to the Carter 
on Crib, It is expected that the 


nection 
plant and the 
iuxXilial 
Harri 
new hiltration plant project will be 
com leted and placed mn operation in 
1) 


Me tropolitan Chi 


was pre sented 


Needs 


orech 
ite? 
Kk. Howson, Consulting En 


Mr 


extensive 


oineet ( hicago Howson ce 


cribed the and intensive 


studies nece iry to projection of tu 
ture water needs in such a wice spread 
and 


area such complex industrial 


residential make up 
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In a discussion of Water Supply 
Industry Safety—l S De 
partment Survey,” M« 
Chief, Special Studies Se 
Branch of Hazards, 
Labor pointed 
out that over 3,100 water works in the 
States the 
in its spe 


Labor 
(,eorge R 
(Cormack 
Industrial 
Statistics 


tion 
bureau of 
L nited cooperated with 
Bureau of Labor Statistics 
work injuries in the 
logether, those 
s employed about 64,000 during 


cial survey of 
water supply industry 
uitilitie 
1953, approximately 55 percent of 
the industry's average employment 


since World War II kas 


the annual injury-frequency rate for 


Only once 


the water supply industry been below 
20. In 1946, the rate 18.0; in 
1953, it was 22.2. In contrast to that 


rates in 


Was 


experience, myjury lrequene \ 
manufacturing 
have, generally, moved downward 

5,300 workers in the 


and in construction 
\n estimated 
suffered disabling 
1953: 35 of these 
result The cost of injury 
accidents during 1953 has been esti 
$12.500.000 

Publicly operated water works had 
a slightly higher 
rate (24.8) than privately operated 
this 
propor 


industry injuries 


during died as a 


producing 
mated at 


Injuryv-Ttrequency 


(23 5) Hlowever dis 


utilities 


parity was due to the greater 


tion of hazardous construction work 
included in the former group. Water 
works serving small localities and 
those serving large cities achieved the 
best average imjury frequency rates ; 
the worst average rate was reported 
by utilities serving cities with popu 
lations between 100,000 and 250,000 

Departmentally, only one type of 
and construc 
had an injury-frequency rate 
industry but the 
outside commercial departments had 
a rate only a little better than average 
lhe and puri 
fication departments had the best fre 


Injuries 


activit engineering 
tion 


above the average, 


administrative water 


quency rate averages were 
most severe in meter shops and water 


purtheation departments 


In deseribing “A Successful Safety 
Program,” John W. McFarland, Gen 
eral Manager of the East Bay Mu 
nicipal Utility District, Oakland, Cali 
fornia, pointed out that there is no 
for accident 
Safety programs have to 


shortcut or “cure-all’ 
prevention 
he planned, and geared to the size of 
the utility and the type of people in it 
lop must actively pat 
ticipate in and support the safety pro 
but individual must be 
made to feel personally 
for the safety of himself and his fel 


low workers. Regular inspections and 


management 


gram each 


re sponsible 


new employee approac he S are an abso 


lute necessit\ 


re- 
the 
more than 
1953, to 


The East Bay safety 
duced accident frequen \ 
water industry average of 
20 per million man-hours in 
11.48 in the same year. In 1954 it 
dropped to 6.98, and in the 12 months 
ending May 1955 was down to 3.00 
In 1954 an insurance dividend of 
$45,000 was received, followed by an 


program 
trom 


18 percent reduction in premium rate 

In Modernizing the Mar 
of Chicago’s Water Department,” J. 
W. Jardine, Commissioner of Water 


ivement 


and Sewers, described an Operating 
Methods that and 


evaluates organization practices and 


Section analyzes 
operating methods and procedures on 
a continuous basis in an effort to im 
prove them wherever possible. A spe 
cialized staff is un- 
hnased results and then prepare writ- 
ten manuals of standard 
practices for the various departmental 
Periodi« 
continually 


used to obtain 


operating 


supple ments are 
these 


activities 
intended to bring 


manuals up to date 


\ complete reappraisal of the whole 
idea of public relations was presented 
by Joseph S. Rosapepe, Account Ex 
ecutive, Dudley, Anderson and Yutzy, 
New York City. Under the title “Get 
ting Your Customers on Your Team 
Through Public Relations Mr 
Rosapepe pointed out that water 
works operators must change their 
own attitude toward the product they 
are selling. Water is a valuable com- 
modity that costs money to gather, 
treat and distribute oper- 
ators still confuse the idea of provid 
ing good service with the concept that 


loo many 


furnishing water to customers is a 
service function rather than the sale 
of a commodity 

Water is even more essential than 
gas or electricity. There are 
tutes for both of these utilities in case 
of emergency, but there is no substi 
tute for 
modity. In too many communities the 
customer 1s still the 
taxpayer. If the accent is placed on 
water as a commodity, however, the 
himself 


taxpayer 


substi 


water as a necessary com 


referred to as 


user will begin to consider 
as a customer and not a 
where water is concerned 

Water everywhere can 
make work for themselves if 
they really believe that “silent service 
is not enough,” particularly if they 
show that they realize 
that water is a highly valuable com- 
modity 


systems 
easier 


themselves 


wW&SW 
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Chemical Handling and Feeding- Part 3 


The Twenty-fourth of a Series 


with 
han 
water 


dealt 
and 


1* of this lecture 

the characteristics 
dling of chemicals used in 
Part 2 was devoted to chemical 
feeders. This (Part 3) 
deals with chemical feeding practices 


ART 


use, 


wor! ks 
installment 


A... Chemical Feeding 
l DEFINITIONS 


a. Dosage is the amount of chem 
ical required to produce the reaction 
desired, expressed in terms of concen 
the chemical in the liquid 
Dosage is ex 


tration of 
undergoing treatment 
pressed in two ways 

] Parts 


(ppm ) 


per million by weight 


Pounds per million gallons (Ib 
per mil gal ) 


Since parts per million are 


measurements by weight, and since 
one gallon of water (at normal tem 
weighs 8.34 lb, therefore 


peratures ) 
8.345 lb per mil gal 


1.0 ppm 
Canada at ther 


Kat ' we 


per a 
system of dosage 
dated ) 
per 


An older 


measurements (now out was 


that which 
(gpg). Grains per gallon multiplied by 


used grains gallon 


17.1 equal parts per millior 
b. Feed Rate is the 


chemical added to the water undergo 
ing treatment, expre ssed in the rate of 


amount of 


addition per unit time 


] Feed rate is usually expressed 


(lb 
pounds per day (lb per 24 hr) 


in pounds per hour per hr) or 


’) Feed rate is an important fac 
tor in chemical feeding because chem 
ical feeder capacities are rated on this 
basis of lb per 24 hi 


the volume of liquid 
treated depends on the let th ot time 
the rate of liquid 


a relation between 


ince 
of treatment and 
flow, there must be 


flow, time, dosage and feed rate 


expressed by 


24 hr 


his relation is 


the equation Feed rate (Ib 





by GEORGE E. SYMONS, Ph.D. 

Dr. Symons is Consultant and Technical Editor, 
Larchmont, N. Y. In this series he discusses Water 
Works Practices in the form of short course lectures. 
These are designed to assist plant operators, stu- 
dents, and all who wish to review fundamentals in 


this field. 





Dosage (ppm) * Flow (mgd) *8.34 

Where 
rated in the metric system, the relation 
between dosage, flow and feed rate is 


chemical feeders are 


simpler to calculate since all items are 


expressed in the same system 
Strength refers to the 


concentration of chemical in the solu 


¢ Solution 


tion as it is discharged into the water 
to be treated. There are 
of expressing solution strength 
1) For 
strength, or 
expressed in terms of ppm or milli 
liter 


several ways 


laboratory solutions, 


concentration, may be 
grams per (mg per L.) 
’) In operating practice, it is more 
common to express solution strength 
in terms of pounds of chemical pet 
gallon of solution (lb per gal) 

his system has the added ad 
vantage of being usable for true solu 
solutions and sus 
that 
and in 


tions, mixtures of 


pensions, and true 


is for soluble, partly soluble, 


Suspensions, 


soluble substances 


(3) Some water works operators 
reter to solution strength in terms of 
“per cent solution.”” This practice can 
be quite misleading unless the calcula 
tion 1s made properly 

The proper method of calcu 
cent for 1.0 lb 


water 1s as follow 


lating solution” 


g 
gal of 


me 


; 1.0 
( otaay) 


] able ] 


added to one 


per 
per 


“100=10.7% solution 


shows the number of 


pounds to be gallon of 
water to obtain various per cent solu 

Figure ] these data 
plotted to make it possible to pick off 


tions shows 


other values and relations 





TABLE | 
Per Cent Solution Data 





% Soln Ib/gal % Soln Ib / gal 





0.084 6.0 0.533 
0.170 0.629 
0.258 
0.348 
0 44( 





(COAGULATION 


a. Control Tests 


(1 Laboratory control is essential 
to proper coagulation because wate 
requiring coagulation are usually sub 
variations in charactet 


ject to wide 


istics and because the best and most 
economical treatment can not be cal 
but 
coagulation 


called “lar 
(2) Complete details for “Jar Test 


be determined by 
tests, 


culated must 


control commonly 


lests 


Procedures” (including equipment 


techniques, and records) are given in 
Keep Sheet No. 26 of B-I-1 


tries, Ine 


Indu 


b. Aluminum Sulfate (Filter 


\lum ) 
] l yy 


s of feeders used 
Gravimetric Loss-in-W eight 


for rates of 10 to 500 Ib per hr 
belt type gravimetric for rate 
of 50 to 5000 Ib per hi 


Volumetric feeders for rat 


1.0 Ib per hr, up 


solution teeders are 


retin in small plants 
Dissolving 
General practice ts to u 


nately a 6 per cent solution 


Water & SEwace Works, OcTorer, 1955 





ner 


t alum leaving the dissol 
her of the feeder 

ome operators preter a 3 per 
‘kt 120 


it om 


0.5 


ré 
lb of 
with con 
eo CR 


quire 
dy olve ground 
water 


45 to 


! gallon ot 
\t 


minute 


int iwitatior 


t} ree 


re 


WV here solution feeders are 


ec } 


eparate dissolving tank, with 


vitatior is necessar to dissolve the 


to use 
Alum 


il gyrace , 


um prior 
Lagui 
Usu 


aiul ire 


and stre ngth ol 


Al,O 


Deg. Baumé 


| eedet 
feeder . 
ype 


itive di placement feeders 


of 


lution decanter 


of 
r rotameter t 
jtating dipper type or propor 
pump 

Lil 
Dil 


concentrated solutions 


ution 

solutions are more effec 
there 

diluted 
under 


ite 
( t] if) 
should be 


re hquid alum 


being ted to the water 
nent 

lo dilute liquid alum (7.2 pet 
to the 


olution 


equivalent of a 3 


ot dry 


{) 
cent alum 
L\WWA 

13.1 lb of water to each lb of 


pecs.) add 


ilum: 
Os gal of water to each gal 
f liquid alum 
lo convert dry 
\WWA Specs) to liquid alum 


multiply 


filter alum dos 


dry alum re quire 


by these tactors 


Factor 
2.93 


Deg. Baumé 


on 
de 
the 


ilum will crystallize 
temperatures 


oT 


nid 
critical 
the concentration 
tir} 

lorinated ( opperas 

hl 


rerrin 


orinated ( terri 

chloride) is 
1 of chlorine on 
Waste pickle liquor 
In either 


copp. ras 
produced 


ctiot a solution 


ultate 


lls may be used 


re feeder and a solution 


ferrous sulfate solution 


oT Feedet Solution 


typ 
Chloride 


ot feeders 


Dry feeders cannot be used 
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Fig. 1—Relation of pounds of chemical per gallon to percent solution 


because all solid forms of ferric chlo 
ride are deliquescent and form a syrup 
from atmospheric moisture 

(Orifice type solution feeders 
are not recommended because of vary 
ng and of 
feric chloride solutions with change in 


viscosity specific gravity 
temperature 
Positive displacement solution 


type feeders should be used 


Dissolving 
Solution tanks should be large 
enough for one shift, at least, preter 
for three shifts 
Anhydrous ferric chloride has 
a high heat of solution : the tempera 
ture rise is 3.75 deg F for each one per 
ferric chloride 


ably 


cent solution. Crystal 
has a lower heat of solution 

Simple method of dissolving 
of terric chloride in metal drums 
punch holes in top and bottom of can, 
insert and let trickle 
through the can to solution tank be 
low. When the can is empty, add water 


to solution tank to make up the de 


hose water 


sired strength 


f. Ferric Sultate 


| ypes of feeders 


loss-in-weight 


(srayvimetrn 
for rates of 10 to 500 Ib per hr 


tor 


feeders 


Volumetric feeders rates 


per hr and up 


Solution feeders of all types. 


) 
{cf 


Dissolving 

Commercial ferric sulfates are 
partially hydrated and do not become 
on dissolving and do not 
heat, but agitation 
necessary during dissolving 
temperatures 
-ifa2to 1 ratio 


“oummy”’ 
much 


18 


evolve 

Dissolving are 
usually below 120° fF 
(lb water to lb chemical) is used, the 
dissolving time will range from 15 
min for 40° to 5 min for 80° F water 

Insolubles be removed 
from the dissolving chamber. For solu 


must 


tion feeders, separate dissolving cham 
bers are required 
£ 
(1) Ferrous sulfate 
when an alkali is added to produce the 
necessary pH condition to precipitate 


Ferrous Sulfate 


used only 


18 


the hydroxide 


; 
f j 


ly pes of feeders 
Gravimetric loss-in-weight 
feeders for rates up to 2000 Ib per hr 
Belt gravimetric feeders for 
rates up to 10,000 Ib per hr 
Volumetric dry feeders 


rates up to 6000 Ib per hr 


tor 


3) Dissolving 
lb of chemical 


gal of solution and provide a dissolv- 


Use 0.5 per 
ing chamber of size to provide deten- 
tion time of at least 5 minutes 





h. Lime 


1) Lime is used in coagulation 
when needed to produce alkalinity and 
a desired high pH 

; | ypes of feeders 

If quicklime is used, gravime 
tric loss-in-weight feeders used 
for rates up to 2000 Ib per hr; belt 
up to 10,000 lb 
feeders for 


slaker 


are 
gravimetric feeders 
per hr; volumetric dry 
rates up to 6000 Ib per hr. A 
must be used 

lf hydrated lime is used, gravi 
metric loss-in-weight feeders are used 
for rates from 1 to 500 Ib per hr ; belt 
gravimetric feeders for rates from 50 
to 2000 Ib per hr 

V olumetri« 
used for either quick or hydrated lime 
but in any case the lime slurry formed 
must be kept in suspension 

Solution feeders of the 


feeders may be 


rotat 
ing dipper type 
3) Dissolving 

If quicklime is used, add 2 Ib 
of lime per gal of water in the slaking 
ratio and dilute the slurry to 0.93 Ib 
per gal (10 per cent suspension), for 
feeding 

If hydrated lime 
0.5 Ib per gallon as a maximum when 
feeding with dry feed 
for a slurry use a 10 per cent suspet 


1S used, add 
machines, or 


sion 
i. Sodium Aluminate 
]) lypes of feeders 
Gravimetric loss-in-weight dry 
feeders for rates up to 2000 Ib per hr 
Belt type gravimetric feeders 
for feeding rates up to 10,000 Ib pet 
hi 
Volumetric feeders can be 
used for rates up to 6000 Ib per hr 
Solution feeders may be used 
if the chemical is dissolved in a sepa 
rate tank 
’) Dissolving. 
Feed at 0.5 Ib per gal 
using dry feeders 
Higher strengths may be used 
vhen solution feeders are employed 
J Activated Silica 
Activated silica is 
prepared by the 
silicate with 
agent. Activated silica may be prepared 
by batch system and stored or it may 


Ww hen 


a coagulant 
aid activation of 


sodium some activating 


be prepared continuously as used 
: [ype of feedet 
solution 


Special ar 
rangements of pumps or a 


special silica feeder which 
nd feeds the solution 


Dilution activates 


prepares 


silica is us 


ually 
1.5 to 2.0 per cent depending on the 


prepared in concentrations of 


activating solution is 
’ 


diluted to 0.6 per cent for storage and 


agent used. The 
feeding 


k Soda 


ch 


Ash 


Nee ytteni 


CHEMICAL HANDLING AND FEEDING 
DISINFECTION 
a. Chlorine. 
1) Types of feeders 
Direct feed of liquid chlorine 
uncommon 
Direct feed of 
(pressure or dry feed) 
Solution types (semi-vacuum 


chlorine 
uncommon 


ras 
ga 


and full vacuum) generally used 
> 


Dissolving 

Because of low solubility of 
chlorine gas in water, special provi 
sion must be made for the dispersion 
of the gas in water under treatment 

\ closed system must be under pres 
sure ; in an open system there must be 
10 or 12 feet of water over the dif 

ruse? 

\ relatively stable solution of 
chlorine in water is produced in the 
solution type feeder by mixing th 
chlorine with water passing through 
the erector 

Approximately 17 gal of water 
are required to dissolve one pound of 
chlorine to form a saturated solution 
For practical purposes, double this 
amount is used lhe actual water re 

uired for a chlorine feedet depends 
on the back pressure against which the 
feeder must discharge and the capa 
city of the chlorine 

b. Hypochlorites 


’ 


i | ypes of feed rs 


feeder, itself 


Positive displacement propor 
tioning pumps are best, operated eith 
er by electricity or by water flow 
through a meter 

Decanting and orifice type 
solution feeders have been used, and 
are frequently found in temporary in 
stallations 
’) Feeding concentration 
The best 
feeding is 2 per 
maximum ; that 2 per cent being cal 
culated as available chlorine, produced 
by adding 0.25 lb of high test hypo 
chlorite per gallon of water 

Sodium hypochlorite is usually 


concentration tor 


cent solution as a 


obtained commercially as a solution 
containing 15 per cent available chlo 
rine. It is used principally in small 
installations 
c. Chlorine Dioxide 
(1) Chiorine dioxide 
as used by the action of chlorine (or 


hypochlorite and acid ) on sodium chlo 


1s produc ed 


rite in a special generator 

?) Sodium chlorite solution is fed 
by proportioning pumps and chlorine 
by chlorine feeder of solution type. If 
hypochlorite and acid are used, with 
sodium chlorite to 
dioxide, both are fed with proportion 


generate chlorine 
ing pumps 

') Preparation 

lhe 

a chlorine content of a 

and a pH of 3.5 or less 


condition 
chlorine water must have 
t least 500 ppm 
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A 2 


mum) of chlorine dioxide is common 


per cent solution (maxi 


d. Ozone 
] Ozone for 
common in the United 
used to some extent in [Europe 
(2 ype of teedet \ 
ozonator, in which dry air is 
through pyrex glass tubes and sub 
rected to 
tricity 

3) Concentration and solution 
pet 


disinfection is not 


States but 1s 


sp ‘ ial 
| 


passed 


a brush discharge ot elec 


Approximately 1 cent 
ozone is produced in the ait 

lhe is added to 
the water under diffu 
through media, or bi 
passing the water through a scrubber 


ozonized air 

treatment by 

sion porous 

or by spraying the water into the ait 
stream 

e. Other 

!) Ammonia, when used tor chlo 

is added b 

a gas feeder similar to a chlorine feed 


chemicals 


rine-ammonia treatment 
er but designed for adding ammonia 

’) Sulfur 
chlorination, can be 
feeder similar to a chlorine 


designed for that special purpose 


dioxide, added tor cle 
fed through a 
feeder but 


|  LUORIDATION 
a. Sodium Fluoride 
1) Type of feeder 
Volumetric feeders (dise type) 
with recording devices—up to 10 Ib 
per hr 
(sravimetrn loss-in-weight 
feeders from 1 to 500 Ib per hr 
Solution feeders of ail tyin 
but proportioning pumps preferred 
Saturators 
Where dry 
used, dust collectors or dust prevent 
should be 


feed machine are 


ing bag-loading hoppers 


used 
(2) Dissolving 
lor dry feeders use 1.0 per 12 
gal of water and allow 5 minutes de 
tention time in the dissolve 
For feed, use 


per 3 gal of water (or more) and pro 


solution 10 tl 
vide adequate stirring 

Saturators 
olubility of fluoride compound 
the rate of adjusted 
to provide a solution of approximatel 


depend on the low 
and 


flow of water is 


maximum solubility 


b. Sodium Silicofluoride 
(] | ypes of 
for sodium fluoride 


) 


feeder ~ 


Dissolving 


Sodium silicofluoride is about 
fifth as soluble a 


therefore 


one sodium fluoride 


and 


rite h 


requires five times a 


dissolving. UU suall 
1.0 Ib i gal ot 
is the this 


about ot 


water tor 


about water 1} 


per 


ratiw rat give 


maximum solu 


odium silicofluoride, while 


Water & Sewace Works, Octorer, 1955 








oluble contains about 60 per cent 
Huoride tor compared to about +4 per 
t for the sodium fluoride 


( mit ick \ id 
lype of teedet Proportion 
ip onl 
ceeding concentration Feed 
rect 1 container at 22 to 30 per 
cetitration 
d. Iivdrotluoric Acid 
j pe of teeder special h 
placement tem using 
hee concentration eed 
t fr contaimers at OO per cent 
‘ ‘ 
‘ onium theotluorice 
1M of teedet ame a 
orice 
est feeding trength 
lr feed machine Lise 
er gal of watet 
r solution feed device Lise 
» per gal of watet 
rT! ‘ 
a ‘ 
( dun i ee (oa lato 
-h-(2), (3) 
livydrated Lune see under 
( ion ect. A-2-h-(2) 4) 
b i h 
1 oT feeders 


imetric lo i veight for 


to 500 Ib per he 


(sf 
; i 


elt gravimetric feeder for 
0 Ih per hr and up 
lumetric dry teeder lor 
tes of L.OTb per hr and up 
olution feeders ; all type 
\) vin 
bor at feed machine Lise 
0.25 lb per gal if the dissolving time 
0 nutes, or use 0.5 Ib per gal if 
t | ilving time is 20 minute 
lor solution feeders use 1.0 Ib 
eT ot watet 


c. Carbon lDhioxice 


lype of feeder (,enerator 
eter: under-water burnet gas 
issolving (sas is diffused 
t to water; control is by pH 
d ) itic Lime 
Lype of teedet Same as tor 
linve ee Sect. A-2-h-(2) 
Lissolving—Only the calcnum 
if the dolomitic lime ts effec 
tive tor water softening, and dosage ts 
ule according! dolomitic lime is 
‘ for ilica removal due to tts 
‘ il content 
e ror change 
nee xchange materials are not 
I t ite water 1s pa sed through 
f the aterial 
Regenerating salt is usually 
e produced by a saturator 
twne feeder 
Water & Sewace Works, Octoper, 1955 














CHEMICAL HANDLING AND FEEDING 
TABLE 2 
Composition of Fluoride Chemicals''’ 
Commercial Fluoride Quantity Required to 
Spec Strength, by weight give 1.0 lb of Fluoride 
Chemical Formula Grav Per Cent Per Cent Pounds Gallons 
Ammonium silico 
fluoride (NH,).SII 9O% 62.8 1.59 
Fluosilicic acid H,Sil 1.2742 0) 23.73 4.21 0.396 
" H,Sil 1.2235 25 19.78* 05 0.495 
" H,Sil 1.1941 22 17.4 5.72 0.574 
H ydrofluor " HI 1.24 60 57.0 a 0.17 
li i fluoride Nal OX 44 7 
dium ‘ 
fluoride " 98.5 OV 1.67 
\ ' t bor how " HeSil t 
Fron Meme Mo of B-LF I Inc., | ; 
( PASTE AND Opor CONTR B... Operation 
a. Activated Carbon ] CONTROL 
lypes of feeders a. Chemical analysis are usually the 
Gravimetric loss-in-weight basis of ultimate control of chemical 


feeders for rates up to 300 Ib per hr 
Volumetric feeders for rates 
of 1 to 300 lb per hr depending on 
design of teeder 
For dry feeders use dust col 


lectors or dust preventing bag-loading 


hoppers 


Slurry feeder, rotating dipper 


{ pe 
’) Slurry concentration 
Common practice is to use 1.0 
lb of carbon to 1.0 gal of water. Wet 


ters with eductors require 10 gpm for 
rates up to 10 lb per hr, 20 gal per 
min for rates up to 30 Ib per hr, and 
150 gpm for rates of 300 lb per hr 
Slurry storage requires some torm ot 
to the 


suspension during feeding ; 


agitation maintain carbon in 


propeller 
used 


agitators are 


b. Chlorine—See data under “Dis 


infection,” above; Sect. A-3-a, b 

c. Chlorine Dioxide—See data un 
clet Lisintection above sect \ 
4 

d. Copper Sulfate Usually fed to 
reservoirs from boats; spread by 


broadcasting crystals or sprayed as 


solution : concentrations calculated ac 
cording to area and depth to be treated 
| RE 


M ISCELLANE* \TMENT 


a. Other, less common treatment 


operations include silica removal, 


fluoride removal, dechlorination, ete 

b. Chemicals used depend on the 
particular operation desired and types 
of teeders depend on chemical used 


dosage and feed rate 
b. Actual control to the re 
quired dosage and feed rate can be by 


give 


any of the common control systems; 
1.¢., manual, semi-automatic, step, pro 
grammed, or flow-proportional. Fully 
automatic control by feed-back is 
feasible only in certain instances with 
special equipment 

c. Operating Control Nomogram 

(1) 


gram which gives the relation between 


Figure 2 is a control nomo 


flow, dosage, and feed rate 

(2) This nomogram is applicable to 
flows and dosages of any amounts by 
proper manipulation and the use of 
factors of 10 or multiples thereof 


, 


(3) If some part only, of the chem 
ical fed is the reacting portion and the 
feed rate or dosage of that ion alone 
is desired, a proper percentage factor 
must be used with the data obtained 
from this nomogram 

For example if fluoride com 
pounds are used the percentage fac 
tors must take into account the purity 
of the compound as well as its chemical 
lable data 
the fluoride compounds 


composition shows on 
2 PROBLEMS 


a. perating difficulties arise for a 


variety of reasons 

(1 Arching of chemicals in dry 
feed hoppers 

(2) Caking of chemicals due to 


moisture 

3) Poor grade chemicals 

4) I ritie ularl I 
‘tj mpuritie 5, part lariy msoiu- 


bles in chemicals 
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CONTROL NOMOGRAM 




















ay 10.0 
=~ 
. a 
+ 9.0 
= 
+— 8.0 
= 
1 7.0 
bh 
{- 
b— 
— 
—r 6.0 
> 
- - 5.0 
“ 
- 
— 4.0 
abe 
= 
—t— 3.0 
a 
— 2.6 
= 
r— 1,0 
“ 
= 
- 
— O 





+ Applicable to All Flows and All Dosages 
= by Use of Factors of 10 or Multiples Thereof 
+ 9 Directions for Use 
ot BO 
+ 1, Lay straight-edge on point on 
4 Line A, representing Flow, and 
_ft— 100 . 
+> on point on Line B, representing 
my h Chlorine Required, and read point on 
0.2—1 oo Line C, which shows setting for _ 
+ 9 2 Chlorine Feeder. 
=a oe oe 2. For any value in excess of maxi- 
q + ow mum indicated on Scales A, B or 
an) a uJ ~ © _ C, introduce proper factor of 10 or 
io coo S S multiple thereof. 
4a) Dae | 
ny + 2 
z * ea 
Oo ~ 4 uJ 
= 0.4 —+ a 
<q + ” 
© +300 => 
—, 
z + 4 
o mF al 
+ 0.5 —. S 
= + 
= + | 
r = 
O 0.6 —. i 
. = 
+ 6 
0.7 —T ' 
+ 500 Supplementary Sugzestions 
+ 1, Greatest accuracy will be had when 
—+ the angle of the straight-edge ap- 
ei proaches a right angle with Line B. 
0.8 Multiplier of 10 may be applied to aid in 
, accomplishing this objective. 
2. If straight-edge does not cross all 
600 three scales, introduce necessary 
0.9 factors of 10, 100, etc., and move straight- 
é edge to points where all three scales will 
be crossed, 
1.0 694.4 


Fig. 2—-Chemical feed control nomogram (Adopted from Keep-Sheet No. 21 of B-I-F Industries, Inc.) 
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FEED RATE - POUNDS PER 24 HOURS 
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ariation in bull 
Mechanical failures 
(\ther factor 
ede 
rt operator 
records 
maintenan 


tep in preventive main 

to know the equipment ; for 

se an Operator or mechani 

uly the instruction manual 

one vith the feeding device 

b. Special tools may be required tor 

aintenanecs i! o, they hould be 

i parti ilar location set aside 

urpose 
mare parts ma be required and 
0 should be kept in a location 
de for that purpose 

nite schedule of preve nitive 

ind inspection should be 

ich chemical feeder, that 

depend ol the t pe ot 
operating schedule 


records should be kept 


of all inspections and operations 

f. Preventive maintenance includes 
operation of standby equipment, in 
spection, cleaning, lubrication, replace 
ment of worn parts, painting, and 
when necessary complete overhaul of 
equipment 

g. Chemical feeding equipment 
should be treated with respect—never 


abused, and never neglected 


References 


Material for this lecture was ob- 
tained from the AWWA Manual of 
Water Quality and Treatment (2nd 
Ed.) and from various Keep Sheets 
on Chemicals (particularly No. 22), 


published by B-I-F Industries, Inc 


Next Lecrure—Coagulation 





on Chemical Handling and Feeding 
In the July issue of Water & Sewage 


carbon dust in the air will not explode 





and Paper Co., has called to the author's attention an error in Part 2 


CORRECTION |!!! 


E. A. Sigworth, of the Industrial Chemical Sales Division of West Virginia Pulp 


? of this lecture 


Works, page 296, 2nd colum 


F-4-a, it states that “activated carbon is a fire hazard and in dust forn 

atmosphere may be explosive " This statement is incorrect; it should read as f 
Activated carbon will burn with a steady glow, if ignited at temperatures above 

400°C. Inasmuch as the activation process removes all volatile matter, activated 


Although activated carbon burns with 


practically no flame, paper bag containers may be a flame hazard 
The greatest danger in handling burning activated carbon will arise fr ising 


standard fire fighting equipment. A stream of water, such as from a fire | 


never be used, because it will cause burning carbon particles to fly in 


would spread, and firemen would be liable to severe burt 


ommended for fighting activated carbon fires 


desirable, not so much for safety’s sake as for gener: 





“Charlie” Emerson Is Dead 


lamer 
4th aftes ot 
old 
1. be 
partner i the firm ot 
| Emerson, consulting 
vith offices in Cleveland 
New York Cit 
Charles Alvin Em 
born in Beloit. Wis 
10, 1882. He attended 
where his grand 
ot (sree tor 
1903 he was gradu 
5S cdervres cum 
thereafter attended the 
titute ot lechnolog 
von a | degree in 
rineering in 1905 


tool a gt ud ite course 


rer & Sewace Works, OctTorer, 1955 


in Public Health Administration at 
Johns Hopkins University, while 
erving with the Pa. State Dept. of 
Health as principal assistant en 
gineer 
Charlie’ [Emerson began his 
career as assistant engineer on the 
design of the Columbus, Ohio, 
oftening and filtration plant in 
1905. He then (1906) joimed the 
Laltimore Sewerage Commission 
where America’s then largest sew 
ave treatment plant was to be built 
In 1911 he moved to the Penna 
state Dept of Health and three 
vears later (1913) became its chief 
engineer, which position he held for 
nine years. In 1923 he joined the 
firm of Fuller & McClintock, inter 
nationally known consulting sani 
tary engineers \fter the death of 
(jeorge W. Fuller, Emerson in 1936 
hecame associated with the Cleve 
land firm, George Gascoigne and 
\ssociates. After the death of Gas 
coigne, Emerson in 1940 entered 
into partnership with Mr. Havens 
to form the firm of Havens and 
Icmerson, consulting witary en 
ineers, with office n Cleveland 
ind New York 
During his prot ional careet 


\ir. Ik.mersor nm) numerous 
technical committees authored 
ma papers and was the recipient 


of many honors. An honorary de 


yree of C | was bestowed upon 
him by Pennsylvania College in 
1917. He took over the work of 
George W. Fuller in organizing the 
Federation of Sewage Works As- 
sociations in 1928 and for eleven 
vears served as chairman of this 
association’s Board of Control 
When the Federation began hold 
ing annual meetings Emersor 
made its first president and 
the Federation's principal awards 
was named The Emerson Award 
in his honor. He had continued to 
serve the Federation in numerous 
capacities, the chief of which was 
hairman of the Constitution and 
Bylaws Committee. In recognition 
of “Charlie’’ Emerson 
the Federation he was 1 
Honorary Member 

Mr. Emerson was a1 
number of technical at 
sional associations and had 
as contributor to such t 
reference works as “S« 


posal,” “Solving Sewage 


j 


ment Problems” and the 
of Water Works Practice 


+} 


Hie was a member of 
neers’ Club of Philadelphia 
chinery Club of N. Y. ¢ 
MIT Club and Sigma Chi 
fraternity. His final resting 
is Beloit, Wis., where the | 


sons have lived for generatiot 
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MN randchild climbs Upon the hair 
t He standin §& by the hak 

To turn the ki chen faucet on 
And A Sel herself a drink. 


& she gone perhaps 


A simple thi 
IN ee ind 


eS & day, 
So simple that il Scarce lakes 
moment from her play. 


So simple that I'd near lor: Sol 
fact now recall 
“That in my you a thine 
ust wasn’t done Ay = 


this 


The walter Was inhabited 
By hor ric buS's and de rms, 
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We Aive but little 


‘To _thése whose work andvision has 
This Areal im pravemenl wrought. 
Eo ( 

But’ | for one am Aralef ul thal 
\ere'S Now no Cotise oi. care 
hene re my Sr andenia wants a drink 
nad chim Upon her chair. 
Verses by A mer Beckwith 
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uy homes LS always pure. 


lake all this for Granled 
houShl 


and 








& by Emma Beckwith 











We are priv 
ckwith comp« 


tream poll 


Beckwith Oe 





eged to publish the above illustrated verse contributed by Mr. and Mrs. Homer E. Beckwith 
sed this tribute to those responsible for advances in water purification practices, and cleaner water supplies 
ition abatement. He is District Manager for Pitorneter Associates, Inc 
the credit for the hand lettering of the tribute and the sketches of her little gran idaughter Connie 
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The Membrane Filter Applied 
to Water Supply Control 
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by JOHN H. BUSH 
Millipore Filter Corp., Watertown, 
Mass. 





orld War II a team of 
from the Army Chemi 
became aware of the devel 


A’ liek VW 

crentist 
cal ( or] 
t in Germany of an extraordi 
Chis was the 
which had its 
country. The Chemical 


initiated research on 


ce vice 
lter (MF), 
that 


there tore 
| 


ce nei ft 


emen*t 


laborator 


yrojected modifications 
in the membranes to 
ore 1 ipid detection methods 
vacteria and other possible agents 
ilw irtare 
detense against a biologi 
uick and reliable dete¢ 
o that 


antibiotics 


administra 
ind may 
tandard procedures 


inadequate in that 


for rapid detection of bacterial contamination 


they required four days in some cases 


and many victims would certainly be 
beyond help in this period 

The research was initiated and di- 
rected by the Chemical Corps at the 
California Institute of ‘Technology 
and subsequently with the Millipore 
Filter Corporation (then a division 
of the Lovell Chemical Company) on 
the basic mechanisms involved in pro 
ducing the membranes, and then on 
volume production methods 

Vhis has resulted in the 
development of a material that ap 
pears like paper in that it 1s a white 
material. It how 
an orientation of cellulose-esters 


researe h 


sheet represents, 
ever 
walls approaching 


in cell or pore 


molecular dimensions. It provides a 


creening” device for concentrating 


particles in the microscopic range in 
ize on a plane surface 
lhe the MI 
though they were closely packed paral 
lel cylinders of a size of 1/50,000 of 
and 


pores ol lunction as 


in inch in diameter varying in 


BACTERIOLOGICAL analyses are conducted routinely with the membrane filter by 
the Flint, Mich., Department of Public Health 
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pment of this extraordinary laboratory device provides 


size by less than 1/500,000 of an inch 
These filters may be made to have uni- 
form pores of various diameters by 
extremely delicate controls in produc- 
tion methods. Thus, separatory screens 
are available to the laboratory to ef- 
fectively separate on a plane surface 
particles which can only be detected 
with the electron microscope 

Largely through the insight of some 
ot the leading officials in the field of 
public health, the MF Millipore Filter 
was from military security 
to permit application to problems of 
public health. A program was initiated 
to study the feasibility of applying 
this filter to the bacteriological analy- 
sis of water, with the cooperation of 
the U. S. Public Health Service, The 
American Water Works Association 
and the American Public Health As 
sociation, together with other inter 
ested agencies Chis has been 
in progress for approximately four 
vears and has resulted in the definition 
which are 


signit 


released 


work 


of methods of analysis 
clearly of profound 


public health control measures 


cance in 


Use of the filter is one of the sim 
laboratory techniques: 
bacteria are concentrated on the sur- 
face of the MF when contaminated 
liquids are passed through the filter 


These organisms may be cultured or 


plest pe yssible 


grown on the surface of the tilter when 
nutrients are provided. Thus the bac 
teriologist, for the first time, may 
concentrate organisms from a large 
volume of liquid and culture them on 
the filter surface into colonies in order 
to identify the specific types 
Organisms that are concentrated 
and cultured in this manner may be 
counted with the naked eye in as little 
as 8 hours and positively identified 
within 16 hours. This 
with other bacteriological culturing 
procedures, essentially as old as the 
which 


is contrasted 


science of bacteriology, 


comparable results only after four or 


give 


five days 

The new MF procedures are much 
more sensitive, accurate, and reliable 
than former techniques. In providing 
earlier detection methods, the Army 
Chemical Corps has developed a new 








THE MEMBRANE FILTER APPLIED TO WATER SUPPLY CONTROL 
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FILTER HOLDER is connected to portable centrifugal pump for bacteriological analyses of potable waters and sewage. Filters and 
unbreakable plastic Petri dishes complete the required accessories. Bacteria may be captured, cultured and easily counted (right) 
on the filter surface in a few hours. Differential media are available 


defense weapon which may be of in- 
calculable importance. 

It is worthy of note here that in the 
light of highly exciting possibilities 
suggested by applying the MF to the 
bacteriological monitoring of water 
supplies, the problem of adapting 
methods was critically approached 
with objectivity and a highly proper 
conservatism. 

The MF 
radical change of methods from those 
that have been employed over a period 
of many years. It is significant that 
highly exacting criteria were used in 
evaluating results, and that the meth- 
placed under test with a 
number of laboratories to establish 
reproducibility of results under condi- 


procedures represent a 


ods were 


tions varying with seasonal and geo- 
graphical factors 

Clearly the official tentative status 
of the MF method of water analysis 
which has been 
in anticipation of 
Before the MF method becomes the 
basis for establishing potable water 
quality and any complete abandonment 
of older methods occurs, it is clearly 
desirable to confirm the validity of 
results in the hands of a large number 
of laboratories to be certain that no 
extraordinary circumstances or water 
conditions are overlooked in evaluat- 
ing the method, and also to establish 
that the method is workable and gives 
reproducible results in the hands of 
technicians in these laboratories. On 
the latter score the simplicity of the 
MF method as compared with the 
MPN (Most Probable Number) 
method which is now standard, 
little question 

In the light of the 
would seem that there should be no 
in establishing the MF in the 
laboratories. From the stand 


announced recently is 
its standardization 


leay es 
foregoing it 


delay 
water 


point of national defense, it 
tained that a rapid and 
method of monitoring abnormal popu- 
lations of microorganisms should be 
established over the country as a whole 

Water of the most efficient 
media for spreading disease. Methods 
should yield results in a short enough 
period to permit warnings and/or cor 
rective measures before people be 
come widely infected. The MF would 
seem to offer the greatest promise for 
isolating pathogens which 
might be in concentrations and 
still be lethal. 

More sensitive and controllable con 
ditions of culturing organisms on the 
MF surface should permit the devel 
opment of highly selective media. That 
the responsibility and, in fact, the only 
hope for the safety of the general pub 
lic rests with the local laboratories can 
hardly be questioned in the light of 
the destruction and failure of com 
munication facilities resulting from 
saturation bombings experienced in 
World War II and the incomprehen 
sible devastation possible with A-bomb 
or H-bomb attacks. 

Dozens of State Health Depart 
ments and the U. S. Public Health 
Service have conducted training 
schools for supervisory personnel and 
technicians in the water supply field. 

In many communities the MF has 
now been adopted as a routine tech 
nique for the examination of 
and finished waters, for placing pipe 
after construction or 
repair,and for control of stream pollu 
tion. In every case the legal minimum 
of the old MPN still per 
formed. This serves the added useful 
purpose of affording still more data 
to correlate the new with the old, while 
at the same time making full use of 
the advantages in the new MF tech 


Is Main 


is one 


Spec ific 
low 


source 


lines in service 


tests 18 


effective 


niques. The savings in valuable lab 
oratory personnel time have often per 
mitted much more extensive controls 
than would otherwise prove practical. 

At present, a large number of lab 
oratories investigating widely diverse 
fields of inquiry are working with the 
MF to define techniques of applica 
tion in other fields. It is not possible 
to predict the ultimate 
this new tool, but it is now being used 
in virus research and a wide range of 
clinical-medical applications. It pro 
vides more sensitive and simple meth 

monitoring radioactive ait 
hazards. In many fields of 
routine analysis the MF has provided 
accurate and reliable 
a reduced cost 


significance of 


ods of 


bor ne 


simplified, more 
testing methods at 





Rolling Pipe Crushes Two Workers 
On Colorado Springs Water Line 


lwo 120-foot sections of pipe, ea h 
weighing five tons, recently rolled into 
a deep trench and crushed to death 
two laborers working on a pipeline for 
Springs, Colo, Five other 
workmen, warned by shouts, clam 
bered to safety 

\ccording toa spokesman for the 
R. H. Fulton Co. of Lubbock, Tex., 
contractor on the job, the 
trimming the deep trench preparatory 
to laying the 30-inch pipe, 
placed High winds were 
thought to have caused the pipe to roll 
from skids on which 
resting 

Besides providing additional water 
Colorado Springs, the pipeline 
will provide the 5 mgd the city 
has contracted to supply the new Air 
Academy 


Colorado 


men were 
which was 
alongside 


wooden was 


for 
also 


Force located nearby 
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consolidates pre-aeration (left), final settling (right) and aeration (background) 


Seymour Solves Unusually 
Difficult Waste Treatment Problem 
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st of $22,276 
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ent from a small « inning 
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ind chemical treatment 


ll tank 

as a straight activated 
ind consisted of a man 
bar screen, a raw sewage 
tank, 
draft 


final tank, a 


imps, one primary 
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by M. O. Clinton 

Mr. Clinton is President of McMahon Engineering 
Co., Menasha, Wisconsin. His article is a case his- 
tory account of the planning, construction and op- 
eration of improvements to a sewage treatment 
plant grossly overloaded by milk processing and 
cannery wastes. 
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activated sludge 


year odors from the plant and 
characterized 


ven 


i service ot and during most 


well of the 
for the operation, nearby 
producing ; al cl effluent with 

from 90 to 95 


buildu 
stream could be 


as a gross nuisance. Dissolved oxy 


B.O.D. reduction of was entirely depleted frow the nearby 


stream 


percent 


Duri ever, the 


World War [| how 


lid | 


jadger ( onsolidatesc Cooperative 
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Stuaies 


11 
sttiail 


d milk pro 
Also, 


Company in 


trom a receiving 


large SIZE 


mushroomes 
lhe loadings and the source of waste 


was 


tation to a eT 
were carefully investigated. It 
found that the Badger Cooperative 


more 


and pasteurizing plant 


cessing 


the Seymour Canning 


was average ot 
than 250,000 pounds of milk per day, 
with a peak of over 340,000 pounds 
Some 40.000 to 50,000 pour ds px r day 


cheese Che 


creased its processing an 


extent that their 
gave littl if any, 


packing operations to the 
tanks 
to the 
abandoned en 


fill-and-draw 
treatment 
and were finally 
tirely, with the 
discharged into the 

\s a result of this large increase of 
waste, the treatment plant 
the load imposed upon 


waste 
making 


proce ssed ap 


untreated waste being were used for 


Badger Cooperative 


83,000,000 


cit ewers 
proximately pounds of 
milk in 1954 


The Seymour 
canned peas, whole corn, beets, green 


industrial 
could not cart 


it. At no time was there an) 


Canning Company 


semblance 
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string beans, carrot and 


pork 
and sauerkraut. Their canning 


which extends the 
to the part ol 


operation Irom 
middle of 


December Oo! 


latter 


I une 
about a six-month pet 
a maximum of about 


he 1954 


iod, has reached 

Li) « per day 

totaled 324,752 cases 
Lhe State 
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Sanitat Department re 
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of their wastes in the municipal plant 
Use of trickling filters for secondary 
treatment in place ol the existing ac 
tivated 
sidered 
the 
t would require 
YO 


units also was 
the 


sludge Con 


basis ot 
known loadings, it was found that 


four trickling filter 


Llowever, on 


approximately feet in diameter to 
give the BOD reduction required and 
table effluent 
to be acceptable for discharge into the 
mall lhe 


trickling filter obvious! 


to provide a sufficiently 


sluggish receivilig tream 
method was 
prohibitive the Cost al 


the standpoint of both the cit 


tron vle, fron 
and i 
ustrie 
he 
SOT 
| 


cle ed oO 


suggestion was made that alu 


other 


the return acti 


oI suitable 


coagulant be 


lndge 


ited 
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as a means Of increasing the capacity 
of the present activated sludge plant 
drt feed 
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SEYMOUR BOLVES WASTE 


IMPINGEMENT aeration units on centerline give excellent agitation to tank contents 


largement of the existing ried a larger BOD load, the plant 


howed a BOD reduction of 90 to 92 
his to 
cause depletion of the dissolved oxy- 


ileus ‘7 
her and 


| ible | 


izes of plant units percent was not sufhcient 
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luring 


1954. 


in which 
the operating results for each particu 


of the 
These are average results, 


plant per formance ¢ 


lar vegetable pack are grouped to 


Additions to the Plant 


twtr 0 the plant were built 
but the 


was installed by a 


vyeneral contractor new 
equipment 

ecaus all headers, piping 
by the 
| shop 


and 
| he 


mounted 


were furnished 
manutacturer 
tallation was 


omy 


bricloe 


simple 


ressors were 
originally required 


of existing electric con 


chanical aerator per 


ements were completed 
placed im full operation 
ly two day the 

tarted plant 


put at 


be tore 
I he 


it operation 


wT 


he tore the canning sea 


chance to operate as an 


e plant before the heavy 
it 


! 


mm 


posed o1 


Operating Results, 1953 and 1954 


best 


ory of the canning plant 


} season was one of the 


peratiot were carried o1 


of 18 


hour - pet 
of 20.000 to 


pie 


te loadings 


lation equivalent 


these rigorous conditions the 


lant operated satisfactorily 

BOD reductions of pea and 
waste of from 95 to YS percent 
vith the | which cat 


eet waste 
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in the small receiving stream here were some 
After further 
the 1953 season 
the downdraft 


in tanks No 
impinge nt-t' 


vei 


gether and ay eraged 


tudies were made ‘‘peak” days which were considerably 


during it was decided above this average, reflecting the ups 
mechanical 
2 and No. 4 with 
pe diffused 
\lso, one 10-hp motor and 
was added to increase the 

lor the beet 


was added during 


to replace and downs of carming plant opera- 
tion. At all times, a water clear effluent 


was produced. Even during the beet 


aerators 
\\ alk | 


aerators 


pack we were surprised and gratified 


to see that the characteristic blood-red 
the beet 
completely removed 


compressor 
waste almost 
The only color 
remaining in the effluent during the 
beet pack was a light straw color. 
The coagulant, used only during the 


air capacity handling color of 


\ coagulant 


was 
wast 
the pea, corn and beet canning season 
only 

lhe results obtained during the 1954 
operating sé indeed 
rratiiving 


ason were most 


Pable 


pea canning, whole grain corn canning 


gives a summary and red beet canning seasons, was 





TABLE 2 


Summary of Plant Performance, 1954 





Final Coagu 


Eff! 
D.O., 
ppm 


lant 
Used, 
Ib / day 


Prim 
Effi., 
ppm 


Raw, 


Loading Status ppm 





xc 
42 


752 
723 
340 
695 


705 


Bet 


Pea 


188 
303 
236 
175 
220 


cc 
22 


re canning 
60 

67.5 
48.5 ] 
68 3 20 


49.3 18 


canning 
( rm canning 
bean cannin 


\vreen } 


Red beet canning 


Carrot 


canning 





Peak k waste 3 includes some sauerkraut 











TABLE 3 
1954 Canning Pack 





Type No. Coses 





94,708 
Corn 36,355 
Beets 27,060 


Peas 


Sub-total 


Carrots 12,143 
39,048 
Sauerkraut 51,684 
Beans, green and string 63,754 


Pork and beans 


Sub-total 166,629 


324,752 


Total 





Case Ib cans 





added both to the raw sewage and to 
the return activated sludge Waste ac 
tivated sludge was discharged to the 
raw sewage so that it would receive 
the additional benefit of the coagulant 
and aeration in the pre-aeration unit 

It is possible that good operation 
can be obtained with less chemical co 
agulant. However, this cost is nomi 
nal, and will be determined in subse 
quent canning seasons when more 
time is available for the operator to 
experiment 

Chemical was not added immediate 
ly at the start of each of these packs 
li:stead, plant operation was closely 
observed as soon as canning started, 
taking note of the dissolved oxygen in 
the aeration tanks and the condition 
of the sludge in the final settling tanks 
As the dissolved oxygen approached 
zero and the sludge in the final tank 
showed signs of incipient bulking, the 
coagulant was added. 

It was amazing to note how fast the 
“came around” after chemical 
was added. It took only a matter of 
a half day before the dissolved oxygen 


plant 


would come back up and the sludge 
would settle down to a cohesive blanket 
4 or 5 feet below the weir troughs 
The Walker impingement aeration 
units did a good job of air diffusion 
Each header was located along the cen 
terline of the tank, which caused the 
contents to be stirred in two back-to 
back spiral rolls. This gave excellent 
stirring and good air diffusion. At no 
time did the dissolved oxygen in the 
aeration tanks get below 2 ppm. No 
maintenance or repairs were required 
on these units throughout the entire 
season, even though there were several 
power failures which allowed the dif 


fusers and air supply riser pipes to 
backfill with tank liquor. 

Because this was the first operating 
season it was not known just what 
suspended solids concentration should 
be maintained in the mixed liquor. It 
was necessary, therefore, to operate 
on somewhat of a “cut and try” 
tem. An attempt was made to hold the 
solids down as much as possible, but 
any time clarification suffered or a 
tendency to bulk occurred, the solids 
were allowed to increase 

In reviewing the operating data, it 
was found that somewhere between 
3.7 and 4.5 pounds of mixed liquor 
solids were being used per pound of 
24-hour BOD applied. This did not 
vary with the use of the coagulant in 
the return activated sludge. 

Disposal of sludge is still an unde 
cided problem. The digester is obvi 
ously undersized. During the heavily 
loaded part of the season the digester 


SVs 


was used merely for sludge storage, 
with sludge being hauled away period 
ically in a tank truck and disposed of 
by spreading on agricultural land 
rhis may be the permanent method 
of sludge disposal, because farmers in 
the vicinity have welcomed the sludge 
for fertilizer and the cost of tank 
trucking has not been particularly 
high. Investigating is under way to 
assess the possibility of dewatering 
the sludge, rather than hauling it in the 
tank trucks, and disposing of it in an 
incinerator together with municipal 
garbage and refuse. This, however, is 
not a pressing problem and no immedi 
ate change in plans is contemplated 


Operating and Plant Costs 

rhe original plant cost about $22, 
300, which with the additions of ap 
proximately $50,000 brings the total 
plant cost to about $72,300 

Connected 
pumps, blowers and sludge collectors 
totals 45. Of this, the blowers repre 
2 hp and the pre-aeration unit 


horsepower, including 


sent 27! 
7% hp 

During the canning season, all of 
the blowers are operated and the me 
chanical aerator on the pre-aeration 


When the can 


nery is not in operation, from the end 


unit is run continually 


of the canning season to about the 
middle of June, only one 10 hp blower 
is needed and the pre-aeration unit is 
operated about 40 percent of the time 
by a time switch control 

During the 1954 season the canning 
company processed 324,752 cases, as 
shown in Table 3. For this period the 
cost of coagulant amounted to $1204 

During 1954 power cost amounted 
to $4036.50. As shown by Table 4, 
power requirements indicate the can 
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TABLE 4 
1954 Power Costs' 





Month Kw-Hr Cost 


January 11,960 
10,714 
11,168 
9,826 
12,957 
16,006 
20,188 
25 ] 32 
20,559 411.18 
26,553 531.06 
26,286 325.72 
23,078 479.56 


239.20 
214.24 
223.36 
196.52 
259.14 
320.12 
403.46 

02.64 


February 
March 
April 

May 

June 

July 
August 
September 
October 
November 
December 
$4,036.50 


Total 215,327 





Average $0.019 per kw-hr 





ling season as starting about the mid 
dle of June and continuing to the latter 
part of December 

lhe plant 1s operated by one full 
time operator with assistance from the 
city labor pool as required 

It has been particularly gratifying 
to the city officials to have the farmers 
call and tell them how pleased they are 
that the pollution of their stream has 
been stopped 

The pre-aeration unit is found to 
valuable addi 
It greatly 


be an economical and 
tion to an overloaded plant 
increases BOD removal in the primary 
and serves as an excellent flocculation 
unit when chemical treatment is used 
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Interference by Industrial Wastes 
in the Mohr Test for Chlorides 


discovery that organic sulfur interference can serve a useful purpose 


that corrective measures improve accuracy of the test 





alae } tat ie appearance of | 
tastes of a phenolic nature, tollow by MICHAEL J. TARAS 


ne tie irginal chlorination of the 
Detroit raw water supply, prompted Mr. Taras is Research Sanitary Chemist, Depart- 


an investigation of the prevailing pol ment of Water Supply, Detroit, Mich. In this paper 
lution picture. A cabin cruiser, staffed he reviews the suitability of the Mohr method for 
vith a boat operator, was placed at the chlorides as a field test, reports on experience with 

sal of two chemists assigned to interference caused by industrial wastes, and pre- 


dispersion Of taste produc : a x 
sents corrective measures which are applicable. 


in nearby Lake st. Clair 
ore distant St, Clair River. 





rnational |Jomt Commission 
in a formal report’ that 
charges from an indu burette (available commercially from Studies Aboard the Boat 


geographical area hould Scientiie Glass Co. of Bloomfield, 
Che first boat trip revealed that a 


considerable concentration of phenol 


lan iveraye of 2 ppb and a N ] ) 


ot ppb. following initial lhe ninth edition of Standard 
the receiving watet An Vethods for the Examination of 
te objective of the survey Water and Sewage* cautions against 
letermine if this standard interference in the Mohr titration 
contributed by cyanide, sulfite, phos 


type compounds was emerging from a 
small tributary stream, some 50 miles 
from Detroit’s water intake, into 
which the wastes of an oil refinery 
vas nec if to phate, and sul fick he interference of were being discharged he wastes 


1 " Tre 7 . S y « ee 
ce between the character the first two amons 1s positive, result entered from a low moving tream 


it could be performed ng in an increase of apparent chlo into a resatively high velocity river, 
ind that best reserved ride, Of the phosphate family, dihy flowing about 2 to 5 miles per hour. 
laboratory. Because of drogen phosphate compounds yield an “C€ 1 the river, the wastes were 
| amount of space aboard — off-color orange with the chromate in found to hug the near shoreline for 31 
was essential to select dicator before the titration is started miles on the passage downstream. 
determinations offering the Sulfide strikingly interferes with the Conditions favoring agitation, such as 
otentialities in the field titration through the instant forma winds and boat movements in re- 
ting analyses in the field of tion of black silver sulfide, thereby stricted channels, diverted some of the 
ber of undeniable advan obscuring the normal silver chromate wastes to the opposite shore of the 
the findings can be trans endpoint river 
mediate action, with a not 


of wasted motion: (b) 





( sampling program 
is the circumstances TABLE 1 
| Relationship in Samples Collected Where Oil Refinery Wastes Predominated 


(c) the held analy 1s 
e actual situation, betore seem 


ttendant upon standing can Chloride Concentration 





he sample Field Laboratory Phenol 


Time mg./| mg./| 
Chloride Titration in the Field 





35 PM 400 430 


ch cat In pertormed 2.9 PM 410 


ind iboard a boat, 1 tire ? iPM ‘e'e) 71¢ 


tion for chloride Although 2-39 PM ‘a’ 560 
t of determinations, 6 P.M J 20 


ire imposed upon the > ISAM 820 
| equipment stand 1-30PM 510 


! 
silver nitrate and ; PM f 8 2/ 


ite together with 6 PM 77 


erol " and a titra 8-10PM 0 g 


the total equipment . . = eS en 7 





he di spensing oO ! These chloride values indicate no interference. The remaining chloride values ob 
tandard solution ts e: tained in the field are excessively low, due to the presence of interfering substances 
ad now ad i ) ] + accompanying high phen | concentrations. The chloride values !isted under Laborat< ry are 


the true readings obtained after dissipation of the interference 
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TABLE 2 


Required Ultraviolet Exposure 
Inorganic Sulfide Intereference Removal 
50 ml. Sample 


Sulfide 
Concentration 


mg./| 


Length of 
Ultraviolet Exposure 


Minutes 





sduced and occasionally 


ride, when the titratiol wel 
formed immediately on board 


lhe appearance f a pronounced dark 


ening in the original yellow color ot 


the sample occurred upon the addition 


Oo! 


solution, the bl 


| 
> mil. standard silvet 


about 0.2 nitrate 


ink used im 1 itt 


tion. Since the norm for the recetving 
that particular sl wa 


ond 


icighborhood of 10 


ul | 
I 


situation dictated 


hould not be quite 


Samp broug t 
laboratory for further study justi 
| the inl ial 1 On When titrated 


chloride content 


obtaine dl on tl { 


high chloride le 


julal stream 


Interference Caused by Wastes 


stil gushing characterist« 


oT 
point i? 


1] i 
collected at thi 


the 
leum odor 


oOverpowt't ring petro 
trength of the 


day to d 


L he phet 


discharges varied from Ly, 
[he vari 
s be noted in the 
and tributary 
e variation 
from the inter 


Mohr titra 


olution 


on an hourly basi 


| 


and ever 


ation could not alwa 


appearance of the rivet 


Ssuritaces Lilowe Vel t! 
intly 


ference experienced in the 


Wa 
inst recognizable 


tion, Sin ure phenol 


not rez dilute silver nitrate 


vield the low chloride titrations ex 


perienced in the field, it was qui kly 
realized that accompanying waste ma 
terials were causing the interference 

Sulfide all the sam 
ples revealing On the 
other hand, sulfide could also be de 
tected in samples not showing inter 
ference with the chloride test, Doubt 
the interference in many of the 


ax ribed to 


was present in 
interterence 


less, 
samples could be directly 
amounts ol! 

Phe 
sulfide levels in 


the prese nce of excessive 


sulfide, mg l or more com 


paratively low other 


INTERFERENCE IN CHLORIDE TEST 
samples aroused the suspicion that sul 
fide was not the sole cause of the inte 
terrence 

Another manifestation of the intet 
ference in the held was the brownish 
of the floc 
addition of 1 g. of copper sulfate pen 


tahydrate to | lite 


color resulting from the 
r of the sample (this 
reagent was applied for the purpose of 
the the 
tillation procedure under 


preserving yhenol until di 
| Vilg pn ik I 


could be 
itory 


Inor 
ultate 


taken in the plant labor 


vari sulfides convert coppel 


! 


to a dark-colored product 


L he princip | concern of these trip 


is the accumulation of data on taste 


bodies, of which phet 
the best 
pertinent that a gross correlat! 


lable l 


he sf 


produc ny 

represented known 
corded in had been discovered 
several interferen 


occurrences of high pl 


ne pring an¢ 


of the St 


proaue i! 


, ' 
Neck 
1 


iv bod 


nterterence 


oT 


rt 
Is Ca Ctl 


1 


e interterenece 
d interterence 
} ] 


pheno concent! 


range of 100 »g./l. Although sulfide 
was demonstrated in the freshly col 

ap 
| 


|. which normally 


lected sample, the concentration 
proximated U.5 mg 
is below the interfering level 

From such behavior it was postu 
lated that sulfide was not the exclusive 
nterfering agent, but might be a con 
by oT 
with com 


tributory interference, reason 
othe 
the 


sulfide interference was 


being associated 


pour ds 
nature of the 
not completely justified 


ple, 


llowever, even related 


the cold sam 
after standing two days in a re 
frigerator, would result im the 
tion of the 
than 0.1 mg./I., 
the 
extent 


reduc 
sulfide concentration to le 
without elimination of 
\fter the 


interter remained 


interterence storage, 


ot the ence 


hye ime as in the original ample 


le specil electrical conductance 


of the interference 


an le showing 
| 


Wil not exceptionally high, nor was 
the pH abnormal, indicating that the 
interference was probabl 

ither than imorganic origin 


ulfide anda lightly 


ence ot 


ulfate content supported the conje 


compounds 


px 


found that 


ture that organ ulfus 


a fruitful 
inquil It wa 


nught be starting ror 


the 


mint 
further 


nterference could be removed by irra 


the unple vith ultraviolet 


Sulfur Composition of Petroleum 


Dur recent year oil ret 





TABLE 3 


Concentrations of Sulfur Compounds Interfering in Mohr Titration 


Compound 


Sulfhydryl Compounds 
Ethanethiol 

| - Propanethi 
Butanett 
Pentanethi 
Hexanett 
Methy! 
Methy|! 


propaneth: 
butanethi CH if 
rcapte acid 


succinic 


Sulfide Compounds 
sulfide 
Ethyle sulfide 
Methy! ethy! 
A lyl sulfide 

Pheny! sulfide 

Methy! disulfide ( 


c 
SOdiurr 


sul fide CH.S 


H.Ssx 


Miscellaneous Compounds 
Thi 


Thiolacetic acid 


urea NH ( 


This c 


This 


mcentration 


concentration 


H 

CH.,: (CHCH 
C,H,) 5 
H 


H 


CH.COSH 


cause 


auses 


Interfering Concentration 
in Terms of Sulfur Content 


Formula 


mg./| 


oH 
5H 
,SH 
SH 


CH.) «CHCH.SH 


H SH 


HOCOCHSHCH.COOH 


high chloride values 


w chloride values 
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have | 
containing in ¢ 


| 
pre 


een processing petroleum crudes 
xcess of | per cent sul 
of sulfur 


impairs the 


tur” 1 he 
Is i 


ence com 


oline anti 
the addi 


tion of ira I | le id and also pro 


poun 
knock act conterred by 
rormation 
ol 
reduc 


and sludge 


mote 


in tor lherefore, one 


the refining 18 a 


sulfur concentra 


tion 


complexity and un 
ot 


and wastes < 


ition petroleun 


distillate innot 
rerated, The chemical familie 
One petroleum Iractions 
to the 


drocarbons, 


reported i! 


in additior numerous and mis 


cellaneou are various 
nitrogen, and oxygen contain 
Sulfur 
being present include 
thiol r 


( vel 


ulfur 


ing monent compounds 


COTH 
ul pected ol 
yclo 
sul 
and poly 


hig 


aromat 


alkane 


ilkanet tl iophene ‘, 
ficle ill ulfides, di 
ulfice 

A search of 
refinery 


be 


trom 


the literature* oil 
disclosed that phenol 


ate wa 


on 


larged in conden 
tillate 
t¢ 


ma clise 


ter separator and 


t from catalytic 


which 


condensate wa 
have 
of sulfur 
the cruce 
ottet 
ource of phenol hodies, Asso 


vith the 


cracking unit ( tics 


been spent in the removal 


and acid ibstance trom 


ubsequent fractions an 


other 
dis 


ciated phenols in the 


charges may be organic and inorgank 


ulficle 


acid anotny 


mercaptans, and naphtheni 
other compounds 
eum embodies countless 


Wiest petrol 


ulfur and other derivative it was 


dec ided to inve tigate the ettect which 
ulfur com 


Mohr titra 


ubject is 


byt ¢ 


cverT; ‘ uy 
i i organ 


pound mig xert on the 


" 


tion, as the literature on thi 


incompl te 


Experimental Investigation 
of Interference 


hed 


used im the 


{ dechlori 
intertet 


Detroit raw or fini 
nated) water wa 
Lach batch of water 


Mohr 


mercurometrin 


enTnce ¢ xperiments 


was analyzed by the and fre 
the 


quently il b 
Uh 
found by the 


procedure chloride values of the 


raw water two methods 
l. on a given day 
oT 


Oto 8 


avreed within | mg 


but single batch water varied 
of 
one year period of this 
tock of 


reagent ¢ 


mg./l, durin 
work 


Various 


over a Tratyt 


the 


ou 
so 


sulfur 
r prac tical 


olutions 
compounds in a 
grade (Lastman Kodak or Matheson, 
Coleman and Bell products) were pre 
an initial 
of the 
Subse 
solu 
water, 


an amount to give 


of 1000 
Detroit 
ot 
with 


pared u 
concentration mg./l 
compound te wate 
dilutions 


ston k 


these 
Detroit 


quent 


tion were 
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IRRADIATION effect on chloride concentration determined by Mohr method 


VERTICAL scale shows chloride values in mg. 





per |. 











ULTRAVIOLET 


Detr e, chloride 7 
| O mg/! 
itt 30 mg/l! 


f each of 


t water alor 
Methy! di 
Mixed 


the 


aliphati 
following mpounds 


hexanethiol methyle - | 


EXPOSURE 


propanethiol, 


HOURS 


5 mg./! 
sulfide added to Detroit water 
mercaptans added to Detroit 


mg./! 
pentanethiol 


water, composed of 6 
1 - butanethiol, 


butanethiol 


] propanethiol, 


and 3 -methy! 





thus maintaining a constant chloride 


content throughout the experimental 
work with an individual bathe of wa 
ter. Aqueous solutions of the mer 
captans and sulfides were prepared 
daily to the pronounced 
changes in composition attendant upon 


obviate 


standing 

Where aqueous insolubility of the 
organic compound posed a problem, a 
stock solution of the organic com 
pound was prepared in 95 per cent 
ethyl alcohol in a concentration of | 
mil. equal to 10 mg. of the compound 
This stock solution was added in the 
required volume to Detroit water with 
vigorous magnetic stirring 

When sulfur compounds of an acid 
nature lowered the pH of the Detroit 
water, sodium or potassium hydroxide 
was added in sufficient amount to re 
turn the hydrogen-ion concentration 
to the 7-8 region, normal for Detroit 
water 

rhe in 
several 
being 


investigated 
cluded from 
sulfur of 
present in refinery wastes. Because of 
the greater commercial availability, 
much of the experimental effort was 
concentrated on the mercaptans and 


compounds 
representatives 


families suspected 


sulfides 


Effect of Ultraviolet Irradiation 


Removal of Inorganic Sulfide 
Interference 

Sulfide, a known interfering ion, 
was added to Detroit water in ascend- 
ing concentrations to note the effect 
on the Mohr titration. The yellow 
chromate color turned brown upon 
the addition of 0.2 ml. of standard sil 
ver nitrate when the sulfide concentra 
tion approximated 1 mg./l. sulfide. 
Chis interference could be eliminated 
by exposing the sample to the radiation 
of a Hanovia Utility Model Quartz 
Lamp (a product of the Hanovia 
Chemical and Mfg. Co. of Newark, 
N. J.) for a period of 5 minutes, In 
fact, this irradiation, which pre- 
dominantly ultraviolet, destroyed 4 
mg./l. of sulfide within 10 minutes 
without any stirring of the sample. 

Table 2 shows that sulfide concen- 
trations exceeding 4 mg./l. are more 
resistant to the influence of ultravio- 
let irradiation. The of the 
sample from the lamp materially af- 
fects the speed with which the sulfide 


1s 


distance 


is dissipated 
Organic Sulfur Compounds 


During the early stages of this in- 





vestigation, it became evident that or- 
ganic sulfur compounds are variable 
in their interference responses. At 
strengths of 500 to 1000 mg./l. some 
sulfur compounds impart a brown 
muddy color to the chromate indica 
tor before the addition of any silver 
nitrate solution. Organic sulfide com 
pounds manifest both positive and 
negative interference. Aliphatic mer 
captans constitue another class of sul 
fur compounds interfering in the 
Mohr titration. The effect exerted by 
mercaptans on the Mohr titration is 
cumulative, 

The dissipation of the interference 
by means of ultraviolet irradiation is 
presented in Fig. 1. The steps by which 
ultraviolet light degrades mercaptans 
are subject to conjecture, Efforts to 
demonstrate the evolution of hydro 
gen sulfide or inorganic sulfide by 
means of the methylene blue colori 
metric test failed during the course of 
the ultraviolet irradiation. The absence 
of inorganic sulfide does not preclude 
the possibility of the formation of or- 
ganic disulfides. The following typi 
cal equation is cited®® for the air oxi- 
dation of mercaptans 


2RSH O -> RSSR + H,0 


where R represents the alkyl group 

Experiments with various methyl 
disulfide dilutions confirmed that this 
compound can contribute a significant 
interference to the Mohr titration by 
inducing premature endpoint colors. 
As depicted in Fig. 1, the interference 
conferred by small amounts of methyl 
disulfide can likewise largely be re 
moved by ultraviolet irradiation. 
Curves generally similar in nature to 
Fig. 1 are provided, following ultra- 
violet irradiation, by the individual 
aliphatic mercaptans making up the 
composite mixture 

According to standard textbooks®, 
mercaptans are capable of eventual 
oxidation to sulfoni Whether 
this statement applies to ultraviolet 
irradiation was not checked thorough 
ly in the course of this work. The ul 
traviolet light induced a negative in 
terference by what was 


al ids 


generating 


presumed to be various disulfide com 


pounds. The interference was elimi 
nated by continued irradiation. 

The heat factor in the irradiation 
experiments was minimized by im- 
mersing the sample beaker in a sink 
filled with water flowing from the tap, 
thereby insuring a uniform tempera 
ture of 25°C. Throughout this series 
of experiments, the sample volume 
was maintained at a constant 1 liter 
volume in a standard 1.5 liter pyrex 
beaker with the brim of the lamp hood 
resting on the rim of the beaker. 
Whenever a withdrawal was made for 
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analysis, a corresponding amount of 
the original but unirradiated solution 
was added to restore the initial level. 

Sulfides and mercaptans represent 
recognized refinery products, A cur 
sory screening of several additional 
compounds indicated that other sul 
fur-bearing groups were capable ot 
interference in trace amounts ( Table 
3). Thiourea and thiolacetic acid ex- 
erted a powerful influence on the 
Mohr titration by virtue of a brownish 
color produced with standard silver 
nitrate. (ne hour of ultraviolet irra 
diation was sufficient to discharge the 
interference caused by | mg./l. of 
thiourea or thiolacetic acid. 


Interference of Naphthenic Acids 


Naphthenic acids are purported to 
exist in petroleum crudes*. Tests with 
an Eastman Kodak naphthenic acids 
product, boiling point range 160 
198°C. at 6mm., showed an interfer 
ence in the Mohr titration when the 
acid concentrations approached and 
exceeded 100 mg./1. The interference 
took the form of a premature orange 
color upon the addition of standard 
silver nitrate. 


Evaporation Removes 
Some Intereference 


A composite was prepared using 
Detroit water containing 100 mg./1. 
of each of the following mercaptans 
and organic sulfides: 1-butanethiol, 
1 - pentanethiol, 1 -hexanethiol, 2 
methyl-1-propanethiol, 3-methyl-1-bu 
tanethiol, ethyl sulfide, methyl ethyl 
sulfide, allyl sulfide, and phenyl sul 
fide. No interference developed in the 
Mohr method when 50 ml. samples of 
this 900 mg./1. composite were evapo 
rated to dryness over a steam or boil 
ing water bath and the solids redis 
solved in 50 ml. of distilled water prior 
to titration. 

The evaporation process will satis 
factorily dispose of interference from 
such volatile and thermally unstable 
compounds as mercaptans and sul 
fides. Stable compounds of a type rep 
resented by thioures and the potassium 
salts of mercaptosuccinic acid and thi 
olacetic acid, which resist decomposi 
tion upon heating, continue to inter 
fere in the Mohr titration, even after 
evaporation. Sample evaporation, 
therefore, is no cure-all 

\ procedure found satisfactory for 
coping with limited concentrations of 
mercaptosuccinic acid (50 mg./1.) 
was to evaporate the sample to dry 
ness over a steam or boiling water 
bath. Using a glass stirring rod, the 
residue was then rubbed with 0.5 ml 
of 30 per cent hydrogen peroxide to 


445 


insure complete contact with the solids 
and the evaporation was repeated over 
the steam bath. Titration followed in 
the normal manner after the residue 
was dissolved in 50 ml, of distilled 
water, 

These approaches probably repre- 
sent the simplest solution to the inter 
ference problem available to most 
laboratories. Evaporation has the ad 
vantage over ultraviolet irradiation in 
that higher interference levels of sul 
fur compounds can be removed with 
certainty in a shorter time 


Discussion of Results 


A direct test for a vital chemical 
component is unquestionably to be pre 
ferred in the field as well as in the 
laboratory. However, time, space, and 
equipment may militate against the 
adoption of the direct test for field 
work. In such an event, the intelligent 
use of rapid indirect tests can serve a 
practical purpose 

An understanding of the particular 
pollution situation is required for the 
application of indirect tests. For ex 
ample, it is known that sulfur com 
pounds can be present in improperly 
treated oil refinery wastes, Further 
more, phenols often may occur in the 
same discharges, By testing directly 
for the sulfide, or, in the case discussed 
in this report, by noting the interfer 
ence in the Mohr titration and the ap 
pearance of the brown floc upon the 
addition of copper sulfate preserva 
tive, it was possible to spot the slugs 
of abnormal amounts of the accom 
panying phenols at the moment of en 
trance into the stream 

There is no intent here to recom 
mend or suggest that 
justifies the abandonment of a princi 
pal determination. The important 
point is that an interference in a chem 
ical test need not be regarded with a 
jaundiced Interference can, in 
fact, be turned to an advantage under 


interference 


eye 


certain circumstances, depending on 
the point of view and the interpreta 
tion of the results 

The continuing development and 
use of new compounds by industry 
necessitates the constant re-examina 
tion of accepted analytical procedures 
for evidence of interference. Recent 
industrial history indicates that labo 
ratory curiosities can suddenly mush 
room into mass-production materials, 
synthetic detergents representing an 
obvious case in point. The usual course 
is to wait until a dramatic departure 
from norm occurs in a routine deter 
mination before an inquiry is launched 
lhus was the inter 
organic sulfur 
Mohr titration discov 


into the situation 
ference of various 


bodies in the 
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St. Louis Sewer District $59 Million in Municipal Sewage Treatment Contracts 
Adopts New Construction Code Awarded for 169 Projects in First Quarter 


‘ t y upo i! t ( onstruction contracts tor 169 pro} Jose, Calif... ( umberlianad Coin 
public aid in stream pollution abate cinnati, Ohio (part of Millcreek 
recently wet nt through providing treatment of plant), and Petersburg, Va. These 


} | : - > 
to public offieia wage from municipaliti institu four plants accounted for 36 percent 
| | 


and subdividet nd other significant population of the total new plant cost. More than 


affect were awarded by | cities one-half (48) of the ne plants will 
first quarter of 1' 5 serve places of fewer thar 5,000 pop 
reports recent! le by ulation. Both the number and the dol 


I The contract ling lar value of contracts O | hirst 


million, covered 72 new plat quarter of 195 


ilditions, enlargements, same as for the previot 
25 percent hig! 


plants, costing $24.3. the comparable period 


existing plant are about 


tour were tor places ol breakdown of the projec 


25,000 population San in the accon panying table 





Sewage Treatment Plan Construction 
Contract Awards During First Quarter 1955 


Types of Construction 


Additions, Enlargements, 


Drainage Basin New Plants Replacements, Etc 


Oil Membrane Filter 
May Convert Ocean Water 


$1000 $1000 
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North Atlant 
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tan containing 
rahe ] hel 
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SEWAGE TREATMENT plant at Mt. Clemens, Michigan, houses completely equipped water meter testing and repair shop. 


Sewer Service Charges Based on Metered 
Water Use Becoming More Common 


S WER SERVICE CHARGES 
based on metered water use are 
becoming more common as more com- 


to establish an equit- 
lor sewage 


munities seek 
able 
treatment 

The toward 
service charges on the basis of water 
results from the recog- 
water distributed 
system eventually 


stem of payment 


setting sewer 
consumptuor 
nition that 
through a 
reaches the 

Chis practice 1s accepted as theo- 


most 
city’s 
sewer system 

retically ideal because the sewer ser 
is based on the volume of 
sewage contributed. In metered com- 
munities adoption of such charges is 
not difficult. Sewer charges based on 
metered water simple 
enough to understand, easy to apply, 
and fair enough to be acceptable to 


ic e charge 


readings are 


the people in each community 

Charges can be expressed as a per 
the water bill or as rates 
Gener- 


centage of 
based on water consumption 
ally, the sewer rate is lower than the 





by JOSEPH S. ROSAPEPE 


Mr. Rosapepe is Account Executive with the advertising and public 
relations firm of Dudley, Anderson & Yutzy. In this article he 
reviews briefly the advantages of basing sewer service charges on 
metered water use and cites some specific examples where the 
method has been successfully applied. 





water rate. In some cases the water 
and sewer rates are combined into a 
single rate 

Setting of sewer rates based on 
metered water consumption “is com 
ing to be the most popular and pos 
sibly the most equitable system of 
levying sewer charges,” according to 
George H. Esser, Jr., Assistant Di 
rector of the Institute of Government 
of the University of North Carolina 

Advantages listed by Mr. Esser for 
based on metered watet 


sewer rates 


consumption are as 


1. General practi ality ; 
2. Smaller cost of billing and col 
lec ting sewe! charges ; 

3. Greater convenience to the cus 
tomer ; 


+. Closer relation of sewer use to 


vater consumption ; 


I’ ffective 


wel charges by 


means ot entorcing 


cutting off water 
non-payment of the sewer service 


Mr 


conce rned with 


study of SseWwe! charge 


as particularly 
1955 
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SEWER SERVICE CHARGES BASED ON METERED WATER USE 
level of rates adopted 


ver charges are a valid 

r source of revenue in 

ny the construction and opera 

anitary sewer systems and 

we treatment plants, rates should 

venerally be readjusted somewhat im 

vith the principle recommended 

in the joint report issued by commit 

if the American Society of Civil 

inecer und the American bar 

ociation 

init report stated 

ded total annual revenue 

ewayge works shall be 

users and non-users 

et and properties ) lor 

e, need and benefit the facil 

of the works are provided ap 


CLOSE RELATIONSHIP between water consumption and sewage disposal is further 
emphasized in Mt. Clemens, Michigan, where both functions are clearly identified 
on utility vehicles. 


imately in proportion to the cost 
viding the use and the benefits 


vor) 


This principle is reflected im the 


changing methods of setting sewer 
charges. Originally such charges came 
into being as a relief to the burden of 


the real estate tax, but in most case 


vere etona flat-rate basis MOUNT CLEMENS WATER AND SEWAGE DISPOSAL BILL 


MET AMOUNT PAYABLE ON OR BEFORE DUE DATE 
PHONE HO 8-580! 
if net peid the month service will discontinued 
Puts Sewage Disposal on Ak ne Sy Se os Saininienemmaien 4-f- A Moke olf checks peyable te 
14 Basi i METER READING =| ~—Ss: DUE USED Mount Clemens City Treasurer 
Self-Supporting Basis "PRESENT PREVIOUS DATE ond enclose this stub with 
check. 
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( urrent! the trend toward charge 








metered water use is being 
by the goal of putting 
wosal on a self-supporting 
in effect, follows the pat 

















t metered rates have done 
we 


54 report by Floyd Browne and 
t ten — 


Ihio, recommended a sewer Ho a AP Pe 
charge for construction of prope Fes 
related Min. charge per month | 


ociate consulting engineers o 


posal plant and a 
interce ptor sewers in 
hased on metered water CITY OF MOUNT CLEMENS 
WATER, SEWAGE DISPOSAL AND SANITATION BILL 
NET AMOUNT PAYABLE ON OR BEFORE DUE DATE 

PHONE WH 8-580! 
if not peld by 20th of the month service will be discontinued 


to detrayv costs ot revenue ——S>S 
METER READING OvE USED 


referred system used by PRESENT PREV ] DATE 


' , City Residential 
to the repor , Such sery 
Moke olf checks poyoble te 
Mount Clemens City Treesurer 
ond enclose this stub with 
check. 


hel 
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have been used to cle 
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household sanitary tis 

velling, number of tac 
flat rates, or size of 
onnection 


ibove methods are rap 


t eded by the use of a 
tet 1500 Cu. Ft $3.45 
rate | ) water consumption, Neat 4500 Cu. Fr Se (100 
Next 12000 Cy Fr 13e (100) 
said All over 18000 Cu Ft tle (100 
Men. charge per month 115 


RATES—QUARTERLY CONSUMPTION 
Water Cu.ft. Sewege 


the } ilting engineers’ report 


eee we OOO ORO OE ee ee eK eee ewe eee wee owes 








; 





Among ! ;s which use metered 
water 0 etting sewer charges 


Ind.; Bayonne, N. ].; SEWAGE CHARGES based on metered water consumption are standard in Mt. 
Clemens, Michigan. These bills for commercial (upper) and residential (lower) con- 
sumers carry the sewage rates and the water rate, expressed in cubic feet. 


ire 
Salet : South Bend, Ind., and 


ther 
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SEWER SERVICE CHARGES BASED ON METERED WATER USE 








Niles, Ohio oe 
Times 3/16/54 
Plan to Use Meter System 

To Pay for Sewage Disposal 


A savermervice charge for con- the amount that can be sold, the 
sturction 6f a Niles sewage dis »nee and 
posal plant and related network of (Galveston, Texas! becomes|. 
interceptor sewers, hwich it is esti 1 @ pro- 
mated would cost the city 98.156, Hews 1/19/54 at rates 




















78, would probably be one Hased 


According Wo «, revert raaseal SEWER CHARGE PAYMENT 


Shoes sfc cis BEGINS; ON WATER BILL 
nines. ferred 











* 4/20/54 dorved Water consumers are being billed their first tint wider the 
len * new cower charee which heceme effective on Jan. 1, and there have 
aterworks Commissioner Marshall 
er, The News has received numer- 


Separate Meter for Sprinkling Lawn |)" fom st compan 
sending out ite notices. 


Will Save Sewer Levy on That Water |/eraty taxpayers when the $2.200- 


tion of a sewerage disposal plant 
a 











. { ~ |¢@ 
Wave you been irked over pay except that it is sprinkling 9% 1 be paid off through the cower 
and 4 e 


ing the city’s 40 per cent sewage n 
@ling, ¥. Ya wed for ope 
department debt assessment on 1 a+ -) wee its and replacements, Mc Neel said. 











water used for sprinkling Regi ster 3/3/ 4 ‘oved by the citizens advisory com- 








lawns? + 7 r ] 
Then there ls 29 ete. W l-W | { 

Buy a second ater meter gnd e a er se rs a 
install it for we epfmkiing ‘ 
only. . ) F b t 

Then the water used for n ewer ees e er 
— == } og ~ By By CHARLES GATLAWAY — those plants which discharge 
will be the water that goes down News Restster Staff Writer elves rang 5 s ee © 6 ee 
your sewer line i" 1 happen to know of 8 into the sewer «v>tom 

But there is a catch Manviactupng plant that uses Such non peljuicd water can be 

Cost of the meter would be water from a well, don't think diverted, even if 4 ws purchased 











TYPICAL of the growing trend toward making sewage charges on the basis of me- 
tered water consumption are these newspaper headlines. 


PROPER MAINTENANCE is recognized as the most important factor in assuring 
sustained accuracy of meters. This test bench in the meter shop at Van Nuys, Cali- 
fornia, is typical of the testing facilities in some water systems. 


Typical Examples 


lypical of the system used in some 
communities is the practice adopted 
in Waynesboro, Va., on the recom 
mendation of the engineers for the 
sewage treatment plant. Users of the 
city’s sewage works since July 1, 
1954, are charged 60 per cent of their 
water bill to service the sewage bonds 
and maintain the treatment plant 

Users of the sewage works who 
live inside the corporate limits are 
charged a minimum of 90 cents, This 
is set on the basis of the first 1,500 
gallons of water. Above that volume 
the charges are as follows: next 50, 
000 gallons, 24 cents per 1,000 gal 
lons; next 150,000 gallons, 18 cents 
per 1,000 gallons; next 200,000 gal 
lons, 12 cents per 1,000 gallons; and 
over 401,500 gallons, 9 cents pet 
1,000 gallons 

The rates for users outside the cor 
porate limits are also 60 per cent, 
although the minimum is $1.80 and 
the rates per bracket for city users 
are doubled for each comparative di 
vision. This is due to the double rate 
for water users beyond the corporate 
limits of Waynesboro 

For private water suppliers, the 
city ordinance specifies that the 
amount discharged into the sewers 
shall be determined by meters pro 
vided by the consumer or at the con 
sumer's expense with an applicable 
rate to be charged 

In Springfield, Ill, sewer charges 
based on metered water use went 
into effect in 1954 to pay tora long 
range $9,000,000 sewer and sewage 
disposal improvement program 


The minimum service charges 
range from $l] per month upward 
[hey are computed on a schedule of 
rates based on the monthly consump 
tion of water per meter. The charge 
range from 20 cents per 100 cubic 
feet of water for the first 3,000 cubi 
feet to as low as 8 cents per 100 
cubic feet for all water in excess of 
30,000 cubic feet per month 


When the system was first intro 
duced, the City Council issued a 
statement which said: “This is not 
to be interpreted as a raise in water 
rates. Rather, the system devised is 
a service charge against users of the 
sewer system, with billing to be 
made monthly through the City 
Water, Light, and Power Depart 
ment 

\t that time the Mayor of Spring 
field, in a formal statement, said 

“The rate ordinance establishes 
monthly service rates based on water 
consumption, computed on a gradu 
ited scale so that the heavier water 
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also are 


who 


ser of the sewer ys 


technically 


the greater charges. On 
it is anticipated that ap 
half of metered 
within the city of 
the month! 


one 
spring 


ay onl min 


Lawrence, Kan. a sewer rate 


adopted in 1954 after a $3,000, 


1 
wid ewer 


vas sold 


de outright provision also 


mmprovene nt 
| he La wrence 
ot waste water trom 


iir conditioning 
the following ba 


10,000 gallons or les 
0 $1.25 per month 
next 290,000 gallons per 
onth, at the rate of $0.08 per 
1,000 gallon 
month, at 
1. 000 gal 


100,000 gallons pet 
oft SO.O4 per 


Branch, Ind the sewer 
with the minimum of 
to which is added 
1,000 gallons ot 
Q0O00 for the 


rr ¢ xample, a per on who 


ye tart 
) per quartet 
nts tor every 
iter metered overt 
is lartet bee 
uses 12,000 gallons of water 
ter, for hi ewaye charge pays 52.90 
first 9,000 gallons with the 
+000 gallons being billed 
it 4O cent per 1,000 gallons, making 
of $3.40 for the quarter 
1954 


ulvanced 


for the 


remain 


lex in January, 


cite using this 


levying sewer charges on 
vater consumption aftes 
withorized a $2,700,000 
for the 


itment 


construction ot a 


plant and inter 


for imdustrial and 

based on metered 

First $5 of water bill 
minimum charge 
iter bill, 35 per 
iter bill 
ater bill, 25 per cent; 
iter bill 
water bill, 15 per cent; 
iter bill, 10 per 

OO of 


cent 


30 per cent; 


20 per cent 


water bill 


rate 

charge 
ver service 
the amour 

rst quarter 
nated that the 
the average 


new 


residen 
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INDUSTRIAL water consumption contributes substantially to sewage treatment and 
disposal problems. Here a reading is being taken of a compound meter designed to 


record both high and low flows. 


tial from the previous $2.14 a 
year to $5.47 a For all 
tomers, including business places, the 
went from $3.04 to 
raising the city’s revenue for 
the sewer maintenance fund from 
$16,300 in 1953 to an estimated $38, 
000 in 1954 

The annual sewer charge 
tomers with water meters 1s 
per 1,000 gallons of water used, based 
on four times the metered water used 
during the first quarter of the year 
Instead of figuring the sewer charge 
on the amount of water used in each 
quarter of the year, the charge for 
each of the four quarters is deter 
mined by the water consumption dur 
ing the first quarter. The minimum 
sewer charge for metered water cus- 


rate 
yea! cus 
average cost 
$7.37, 


for cus 


~—* 
4.5 cents 


tomers is $4 a year 

The new schedule provides no sep- 
arate business rates because all busi- 
ness places have water meters, as do 
and 


houses 


sorority 
Colorado 


fraternity and 
the | 
for customers outside the 


inside the 


Charges 
limits 


niversity ot! 
city 


are double those city 


Perris, Calif., has a minimum 
charge of 50 cents per building, with 
a quanitty charge of $1 for each 
4.000 cubic feet of flow, 
which is assumed to be 90 per cent 
of the water the user 
submits evidence to the contrary. 

\ similar rate, based on consump- 
tion, is used in Redlands, Calif., 
where each business establishment, 
manufacturing plant industrial 
building is charged for each sewer 
connection The schedule provides 
for the following rates: 50 cents for 
the first 1,250 cubic feet of water 
used, 75 cents from 1,250 to 2,000 
feet, and for each additional 
cubic feet an additional 40 


sewage 


unless 


usage 


and 


cubic 
1,000 
cents. 
In Troy, Pa., water and sewer 
rates were increased early in 1954 
to put the city on a better financial 
basis. In 1953 the Borough water 
system received about $11,250 in rev- 
enue and $14,750 for 
operation, repair, 
renresenting a loss of $3,500 


spent about 


maintenance and 
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rate was 


affecting 9O 


[he minimum water 
raised from $2.50 to $3 
cent of! the 
Wher the 
a large number of users were 
brought the 
charge. If a water 
than 6,000 gallons 
one-half of the 


Inimun 


per Borough's water 


users 


raised, 


sewer rates were 


under $3 minimum us¢ 


user is charged 
( the 
bill 


( harg« oO! 


IO! more 


inimum wate! 
excess of the 
collected b the 


ment in addition to the 


charg for service 


in 
$3 is sewer depart 
S34 


minimum 


Sewell 


Some Disadvantages and 
Their Solutions 


Despite the stror 


cl 


wate! 


toward 
the 
consumption, some 
slight dis 
Phese 
enough 
to 


trend 


Sewer’ irves OT basis 


Ing 
or metered 
authorities have pointed to 


eth cd 


advantage It Ml | tn dis 


advantages are not serious 

reversion 
all the 
t discharged 
the « 
bottling 
to 


where 


Am 
ot 
he 


into the sewer system, as in 
kine and 


\y other 


tactor 


industrial 
not taken into con 


considered that 
concentrations are 


1S sewage 
sideration 

Some authorities say that generally 
it is best to make exceptions or spe 
cial provisions for charging such in 
dustries bottlers, 
and those with air conditioning units 

The problem of water used for 
lawn sprinkling which did not 
into the disposal 
brought on a unique development in 
Waverly, lowa, in the 
1954. Utilities Superintendent Glen 
Yarger reported that he was getting 
for additional meters to be 
placed on faucets supplying water 
for gardens and lawns 

He said that the 
from the much higher sewer 
effect in Waverl 
such requests came from people who 
did not want to pa 
for water used on lawns and garcae ns 

in Marathon City, Wis., where the 
charges are fixed at one-half 
the metered water bill, consumers 
credited for water in 
sprinkling which does reach 
Bills f the 
to September 


ds Ce 


companies, 


or 
go 


sewage system 


summet OT 


re quests 


request re ulted 
rates 
and that 


now tif 


sewer! charge > 


sewer 
are 
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period 
x0 


us d 
not 
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sewer system 


from July 1 are 
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preceding billing period 
Che Marathon City 
provides a credit tor 


ordinance al 


451 
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where a portion of the water used is 


the system 


amount 
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this « the at 


ducted in computing the sewer ser\ 


ase ot water 


ice charge is credited provided a sep 
meter 1s 
of the water used 


In Wheeling, \\ Va., the 


charge 


arate 


portion 


of levying a sewet 


It 


ayvainst 


installed to record this 


proble m 


consumers having their own wells as 


faced in 
the ( 


system 


a supply source was 
ordinance providing 
S/ SUU.000 sewer 
Che ordinance setting up the sew« 
ol half 
bill overlook 


W ho 


tor if 


new 


times 
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one and one 
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tome! water 
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Roy Weston Devotes 
Full Time to Consulting 


Ro | Weston, 
of the Atlantx 


Sanitat Engineer 


Refining Co., resigned 
that 
September ] 


his 


energies 





position on 
to 
full 

to 


ing 


devote 
time 
his sul rt 
firm, Weston, 
Eckenfelder and 
\ssociates 

For the past 16 
ars, Mr. Weston 


has been in charge 


con 








ve 


\tlantic’s waste 
addition, he has 


col 


control program 
a broac as a 


industrial 


experience 

types ot 
ASC] 
IWA 


nember of 
Pa. S & 


as been active 


in the field of indus 
\met 
I ‘ 
OmMmMission Of 
River Basin, and 
and FSIWA. He 


430 articles 


WoT? 
or the Petroleum 
Materials, 
the Poto 

in AIChE, 


is the author 


Institt 
interstate ( 
Tieit 
on the sub 


water treatment and 
the 


ndustrial Wa 


1S 
Pennsylvania 
stes Asso 
dA 


Eckenfelder ar ssocl 


ates, formerly known as Weston, [cl 

enfelder, and Hood, will maintain two 
offices. Mr. Weston will be 
the Newtown Square, Pa., 
Mr Eckenfelder will 
the N B ottice 
will specialize in 
pilot plant development, process et 


located in 
office, and 
located 

rhe 


re search 


he mn 


Leonia, firm 


urve' 


gineering and operation control in the 
held of water supply, industrial waste 
treatment and 


pollution 


T 
air | 


wate! 


ntrol 


ct) 


Tisdale Retires from USPHS; 
To Head Potomac Commission Staff 


ellis S. Tisdale, Sanitary [engineer 
Director, retired from the U.S 
lic Health Service in September after 
18 years of He ha 
a position Director 
state Commission on the lotoma 
River | Washington, D. ¢ 

Mr. Tisdale graduated trom Massa 
chusetts Institute of 
1915 B degree in sanitar 
engineering. From 1916 to 1938 he 
was employed assistant engineer 
and then chief engineer with the West 
Virginia Health Department 
While there, he organized the stream 
of the Ohio 
River Board of Engineers, a grou 
ot 
Jasin. He 


Pub 


¢t) 
A(t pted 


the 


seT vice 
as ol Inter 
sasin, 


Technology in 


with a S 
as 
state 


pollution control worl 


composed of the chief engineer 
the eight states in the Ohio | 


Public 


1938, the 


the 


Nove mber 


was commissioned in 
Health 
rst sanitary 
in the PHS 
During World Wat 
engineer member of the small facult 
health official which 
monthly orientation courses at the Na 
tional Institute of Health for 
than 1,000 new PHS officer 
he with the Wats 


Commi a member 


service in 


engineer reserve othcet 


he vas the 


i] 


ot conducte 
Hhiore 
lates 
Manpower 
Oo! 
committe planning for joint field op 
of the PHS and the 
National Red Cross in 
His latest assi 
ional engi at the 


served 
1oOn and Wa 
\met 


ot 


erations 


ican tiny 


disastet gnment was a 


reg nee! \tlanta, Ga 


othice 


Canned Water for Emergencies 


Latest in ort w for 
use during drought period 


provision atet 
emergency 
adaj ation of the deve lopment ot 
canned water during World War I] 
by the The idea of 
canned water has intrigued explores 
and tor al 
Civilian Detense official the 
ent of the Atomic Era 
[he canned water also would be a 
small supplies of 
and cooking water for do 
of | 


breal 3. 
supply contamination, and 


is an 
\rmed Forces 


and 


ad 


sportsmen many ye 


mice 


meat ol toring 


drinking 


mest use In CAasS« main 


te mporary 
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A Basis for a Training Program 
for Sewage Plant Operators 


consideration b the 
Flor 


ewage ‘ 4 rators As 


vernors of the 


ecloping a program of 

nee study 
plant operators, 
tron per Ons 


courses tof 
data have been 
employed in 
throughout 
these 


Cot) 


treatment plant 
rom tabulations of 


formation 18 pre ented 


e re ibilities and educa 


por 
‘ ot the operators 
on the 


needs 


ei dutit present iob 


heir training for ad 
ent and for better performance 


present ob 


e of the interrelationships of 
lactor are indicated \ 
ipproach by 
a rational planning program 
this field is 
Due to the distribution of the 
felt that the sam 
representative of the 


sug 
means of such 


irses of study i 
received it 1S 
roup 1 


| 
eld ot 


ewage plant person 

d not restrictive to the portion 
ited 

es of this type should be con 

vith the 

lhese needs in turn, probably 

he based on the 

responsibilities (job classi 

bac k 

und their educational desires 

subject for 


needs of these em 


operators 


their educational 
of study in a 
the operator felt no need, or 
wv which he did not have an ade 

quate educational background, would 
e no purpose Further, it was rec 
ized that both the needs and the 
mckgrounds of the operators would 


bye irred 


} 


these basic factors 
asked, through 


answer a 


determine 
the operator were 
their \ 
tionnaire pre pared by the General Ex 


ision of the University of 


ocjatvion, to ques 
tention Diy 
Florida. On the information derived 
from these questionnaires, a series of 
pondence CouUTSeS would be de 
loped 
Information was sought from each 
to his responsibility and 
level, his 


the training he feels he 


operator | 
ducational duties on his 
present job 
needs to pertorm his prese nt job and 


to advance to a higher responsibility 
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by THEODORE JAFFE and JOHN P. DAUGHTREY 


Mr. Jaffe is Associate Professor of Civil Engineering and Mr. 
Daughtrey was formerly Instructor, General Extension Division, both 
of the University of Florida. Their article is essentially a summary 
of questionnaire returns from Florida sewage works personnel and 
the conclusions drawn therefrom as to a workable basis for plan- 
ning short schools or correspondence courses for such operators. 





The Questionnaire 

Che questionnaire required the op 
erator only 
answers was allotted for the 
elaboration of any answer if this was 
desired. On the first sheet the purpose 
of the questionnaire was explained 


pac ce 


and it was emphasized that any infor 


to check the applicable 





TABLE | 
General Characteristics of Replies 





Total replies received 163 
Average age (years 
Educational status 
Less than 6 grades 
Completed 6 grades 
Completed grade school 
Completed grade, but not high school 
Completed high school 
Completed | to 4 years yllege 
Time 


Less than | year 


on present jot of replies 
to 3 years 
4 to 10 years 
Over |0 year 
Returns by job title 
Superintendent 
Chief Operator 
and “Chief Engineer 
Operator (and ‘Engineer 
junior, Assistant and Sub-statior 
Operator 
Laboratory Worker 
Maintenance Worker 
Returns by certificate 
Holding no certificate* 
Holding *’C certificate 
Holding “B 
Holding “A 


certificate 


certificate’ 


Returns by type of treatment plant 

Type |, Septic or Imhoff tank 
Type II, Primary Sedimentatior 
Type Ii!, Above plus heated 
digester or vacuum filter 


Type !V, Secondary treatment 





* Certification is not compulsory in Florida 

*Prior to 1953 no examination for the Class A 
certificate had been given. in 1953, when the A 
examination was given, two operators passed and 
received their A certificate 





mation furnished would have no ef- 
fect on the present job and would not 
be handled by any except those direct- 
ly concerned with the survey 

In the first section of the form, gen- 
eral information was requested, such 
as name and title, length of time on 
job, certificate held, type of plant and 
location, and type of treatment pro- 
vided. 

The second section was concerned 
with the educational background of 
the operator and the degree of super- 
vision he exercised. It is of interest to 
note that the operators were also asked 
whether they were enrolled in any 
adult education courses. Only ten per- 
sons had availed themselves of this 
opportunity. 

The next section listed various 
duties of a sewage plant operator. The 
operator was requested to check all 
the jobs he was required to do. These 
jobs were divided into three general 
categories—maintenance, operation 
and testing. 

In the last section, 18 fields of study 
were listed. The operator was asked 
to check four columns for those sub- 
jects which applied to him. These col- 
umns were headed (a) needed on 
present job, (b) needed to advance on 
job, (c) have studied at some time, 
(d) need to refresh, restudy, relearn. 


Survey Data 

General Information 

The results reported here are based 
on 163 replies received from the per- 
sonnel of 51 sewage treatment plants 
in the State of Florida. It is felt that 
these persons form a representative 
sample of the entire group of sewage 
plant operators in any state where 
certification is not compulsory, for the 
following reasons 





l. All types of treatment 


plants have cooperated 


seware 


2. All categories of sewage treat 


} 
! ft 
nent } 


< luded 
3. The 


and town size range 1s wide 


ant personnel by titles are in 


geographical distribution 

Of the 29 
treatment 
plants, replies were received from 24 


counties having sewage 
+. The group replying has been on 
the job from less than 1 year to more 
tha 10 ve 
5 The total number of replies re 
ceived represents about 75 percent of 


ars 


all sewage plant personnel in Florida 


lhe 
sewage 
the questionnaire are summarized in 
lable 1. These data that the 
average Florida sewaye plant worker 
is 42.8 
high school 
l to 3 ye 
ondary treatment plant It is 


general characteristics of the 
plant personnel replying to 
show 


years of age and has had some 
He has been on the job 
ars as an Operator Of a sec 
signifi 
cant that with this background he does 
not have an operator s certificate 

the 


backgrounds, knowledge, and desires 


lo mquire more deeply into 
of the sewage plant workers, their re 


plies have been analyzed in greater 


detail 


Education and Certification 


Che replies were examined by class 
as to the formal school 
lable 2 several 
For those hold 
almost as many have 


of certificate 


ing involved. From 


items are of interest 
ing no certificate, 
had 1 to 4 
had less than 6 
and the 
grade school. For those holding a class 
C certificate, the numbers 
completed high school, and the num 


vears of college as have 


rrades of schooling, 


‘ 
— 


greatest numbers completed 
greatest 


ber having less than 6 grades is ex 
For those holding a 
certificate, as have had 
ears of college as have had 


tremely small 


class B many 
l to 4 
no more than 6 grades, and the largest 
numbers have completed high school 

It is noteworthy that the over-all 
picture indictate a direct 
relationship between the amount of 
formal 
certification 


seems to 


schooling and the grade of 
achieved (with the ex 
ceptions noted 

Che replies of persons employed in 
types I through IV treatment plants 
showed formal schooling as given in 
lable 3. Persons of all educational 
found in any of the 
treatment plants except type I. This 
due to the variety of 
different 


levels are to he 


seems logical, 


jobs requiring levels of 


schooling 

Che data from the type I plants may 
be partially explained by the fact that 
this is generally a “one 


since man, 
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TABLE 2 


Educational Level by Class of Certificate 
Percentage of Replies 





Education 





Less than 6th grade 

Completed grade schoo! 

Completed grade, but not high schoo 
o 


Completed high schox 


Completed | to 4 years college 


Certificate 





Class C 








TABLE 3 


Educational Level by Classification of Plant 
(Percentage of Replies 





Education 





Less than 6 grades 

Completed grade school 

Completed grade, but not high schox« 
Completed high schoo! 


Completed | to 4 years college 


(Classification of Plant 


Type lil Type IV 


Type Il 








TABLE 4 
Educational Level by Job Title 


Percentage of Replies) 





Education 





Less than 6 grades 

Completed grade school 

Completed grade, but not high school 
Completed high school 


Completed | to 4 years college 


Job Title 
Maint 


40.0 





part time” job a certain restricted 
range of schooling is most satisfactory 
to all concerned. The for 12 


percent of the persons employed in 


reason 


type II plants having had 1 to 4 years 
of college is not too evident 

Educational backgrounds for each 
of six key job titles are summarized 
in Table 4 
having the higher title have had more 
education. It is interesting to 
that as many chief operators have had 
less than 6 grades of schooling as have 
had | to 4 years of college 


It seems obvious that those 


note 


Job Analysis 


lo determine the relationships be 
tween the various jobs performed in a 
sewage treatment plant and the men 
jobs, the replies 


rhe 


doing these were 


analyzed in several groups 


iob 


were classified into three major cate- 
and 
shows the 


gories-— maintenance, Operation 
laboratory testing lable \ 
percentage of persons in each job title 
engaged in these jobs 

\ quartile breakdown was made of 
the 
erational and testing tasks, respective 
ly, with each of the three categories 
further divided into its components 


job titles doing maintenance, op 


Similarly, a job analysis was made by 
class of certificate held and by type of 
treatment plant 

Che job analysis by title breakdown 
shows that there is practically no dis 
tinction among the job titles doing 
maintenance work (except Junior Op 
erators and Chemists). For example, 
more than 75 percent of the minor re 
pairs are performed by persons of all 
titles (except laboratory workers). 
More than 50 percent of persons hold 
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TABLE 5 TABLE 6 


Duties of Sewage Plant Personnel Jobs Common to All Categories 


Mainte Opera Maintenance Operation Testing 


nance tior Testing 





per studied, but should be relearned in 
al view of the subjects needed to ad- 


or ¢€ 


iob in vance, or are needed on their present 


repairs, jobs Those subjects appearing in the 


ts, the first and second columns but not in 

ping: the the third (getting along on iob, 

in all p is the public health, and bacteriolog have 

of chlorine 1 iduals not been studied before but need to be 
ummarizes the jobs com learned 

categories. The jobs lhe question of what subject mat 


performed by more than 50 ter is to be included in any training 
‘ ‘ reg 1] . 
hose living, regarak program ma be approached from sev 
certine: Id, or type Ol eral philosophies. Should tl 


be trained for a job title, or to work 


i¢ person 


in a particular type of treatment plant, 


Educational Needs or so that he may pass an examination 


for a license or certificat Ina well 
determine what subject matter planned certification syster 
nerators felt they needed to learn, proaches may over 
nnaire pre sented a list of fied 
tud [he operator was In an attempt to arrive at 
check which of these sub ators’ desires from various ; 
needed on his present also to see what differences 
. . had these three approat hes, the 
needed to relearn the questionnaire were analy; to 
ummary of the tabu show the ten subjects most uested 
repli indicates that the 163 by job title, by the type of treatment 
re plant workers replying to the plant, and by the certificate held 
tionnaire have studied the first (Fig. 1) 
ubjects at some time and feel that On the basis of job titles and t pe 
need to relearn these since they of treatment plant, two subjects 
ire needed both on their present jobs pasic arithmetic and sewage calcula 
and for advancement tions were the first subjects re 
ubiects number 7 through '0 could 


rrouped into those that have been 


l 


quested and the operators felt these 
were needed on the job, to advance, 
have studied and need to relearn 
Other subjects reque sted by a major- 
ity of those replying included chem- 
TABLE 7 istry, equipment and repair, meters, 
hacteriology, plant operator sewage 


terms, safety, distribution system, 
| 





Subjects Common to All Categories (in Rank Order) 


equipment operation, hydraulics and 


getting along 
On the basis of certificate held, the 
men requested sewage plat t operation 
Need te leer, and chemistry first in the same four 


eoroane categories, followed by the other sub 


Needed on present job Needed to advance 
jects listed, plus electricity, laboratory 
control and public health 

Many of the “short schools” for 
sewage operators conducted through 


out the country feature sessions on 
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TABLE 8 


Chemical Analyses Most 
Commonly Performed? 


Fig. 1—Subjects Requested 








Chlorine residuals 
Settleable solids 

Dissolved oxygen 
Suspended solids 

Total solids 

Biochemical oxygen demand 
Volatile solids 

Acidity’ 

Relative stability 


Oxygen consumed 





from BOT 


Basic Arith 








inalyses lo establish a 

such courses the Florida 

vorks operators were pre 

sented with a list of 19 analyses used 

in sewage treatment plants Chey were 

asked to check all that they were ex 

pected to do on their present job. The 

tests most frequently performed are 

given in lable 8 

Most of the testing, other than that 

done by laboratory personnel, is per 

formed by the operator with the fol 

lowing exceptions: Superintendents 

do most of the bacteriological and 

ammonia nitrogen tests. Nitrates are 

run mostly by superintendents and 

chief operators ; while nitrites are 

mostly by superintendents, chief op 

erators, and laboratory personnel 

Type | plants (septic or Imhofi 

tanks report doing analyses for 

chlorine residual, settleable solids, 

suspended solids and acidity. Type I] 

plants (primary plus unheated diges 

ters) do all anal ses except nitrogens 

lype Il! and IV plants (primary plus 

heated di : s and secondary treat 

ment) d | analyses to some extent 

lications of Table 9 should 

Depending upon the ob 

the laborator sessions oft 

school, the technical mate 

presented should be evalu 

| are to be trained to 

ent jobs, then only four 

procedures should be 

pe | plant personnel, ek 

to be taught laborator 

ad incement 

treatment 

also he 

eTves no 

»ot men trom 

eptic tank installations 

ill the nitrogen analyses 

le vhen the will never 

information on their jobs 

ld they interpret the results if 
d obtain them 


ident that the 


oupt 

1Ch. Oper 
Oper 

j Oper 

Lab. Wkr 
Maint 


suUpt 
h. Oper 
Oper 


jr. Oper 


j Lat Wkr 


Maint 


t 
Oper 
r 
Oper 
wWkr 
aint 


| Calculations 


ty 


Lob. Control 


3 
& 
« 

4 

é 
a 

> 
c 

hae 


JOB TITLE 


Equip. Oper 
Hydraulics 

| Getting Along 
Coll. System 
Public Health 


| Chemistry 
| Electrici 


| 


(b) BY TYPE OF PLANT 


BY CERTIFICATE HELD 
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TABLE 9 


Chemical Analyses Performed by Sewage Treatment Plants 


Percentage of Plants Doing Analysis 





Analysis 


Type I! 
Plant 








ed at any sewage treatment plant 

will be basicaly those required by the 
tate board of Health or other super 
No doubt 


influenced 


ernmental agency 
requirements have 
of the results reported here 


visot yor 
these 
mwMAnly 


Cor the analytical 


other hand, any 


work performed in a sewage plant 
must be suited to the type of treat 
ment employed therein, regardless ot 
the 


dis 


the minimum requirements ot 


bod For example, 


regul iteo;r 


solved oxygen tests the mixed 
liquor of an activated sludge plant are 
This 


con 


on 


a necessary control procedure 
Same test 1s not necessary as a 
trol measure in a primary treatment 
plant, and probably would not be re- 
quired on the submitted report of 


either plant. 


Discussion 


rhe primary objective of this study 





Fig. 2 


Integration by Job Title 


Sewage Plant Superintendent 





Duties" 


Maintenance Operation 


a! presentat 


® Fron 


Testing 


Courses Needed 


On Job To Study 





arithme#+tic 


Equipment 
operatior 
quipment 
and 


atety 


Hydraulics 
epairs 


Electricity 


High School Graduate 





Table 7 * From Table 3 
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was to determine what subjects sew- 
age plant operators felt they needed 
to learn, based on their job require- 
ments. The data presented can be uti- 
lized in several ways to accomplish the 
ultimate objective—that is, the prep- 
aration of study courses. For example, 
a course of study could be set up (a) 
for each of the job titles normally 
found in a sewage treatment plant; 
(b) to enable operators to meet cer- 
tain certification and 
(c) on the basis of type of treatment 
plant. 

To determine what subjects should 
be imcorporated into a series of 


requirements ; 


courses, the information presented in 
the individual tables can be compiled 
as in the illustrative example for the 
sewage plant superintendent ( Fig. 2) 
\ similar scheme could be set up on 
the basis of (b) or (c) above and for 
any of the subcategories in each of 
these ; for example, the operator in a 
type I] plant, based on what he does 
on the job (Fig. 3). The material in 
each course would be presented at an 
appropriate educational level as deter- 
mined from the tables 

If it is desired to present subject 
matter to all operators regardless of 
system, Table 7 


any classification 
a guide, the 


should be of value as 
presentation, of necessity, being 
scaled down to grade school level 

These data can be utilized for vari- 
ous other purposes. For example, if 
it is planned to give courses in labora- 
tory procedure, Table 9 could be in- 
tegrated with job titles, type of treat- 
ment plant, etc., to suit the course to 
the specific objective 

The material presented by a survey 
such as that described herein could be 
used as a basis for certification re 
quirements. For example, if it is de 
sirable to set up a correlation between 
license or certificate and type of treat 
ment plant, the data on duties and 
analyses by type of plant should prove 
of value 


Summary 


Che information presented in this 
report on a total of 163 replies 
received from all parts of Florida, 
representing all types of sewage treat- 
ment processes and plants, is sum 


marized as follows 


l. The average Florida sewage 
plant worker is 42.8 years of age and 
has had some, or has completed, high 
He has been on the job 1 to 3 
a secondary 


school 
years aS an Operator ol 
treatment plant 

2. Although a large percentage 
(74.3 percent) of these men hold no 





operator s certificate, formal s« hooling 
appears to bear some small relation- 
ship to the grade of certification held 
by the remainder 

3. Educational achievement shows 
no correlation with the type of treat- 
ment plant in which employed 

+. There is some evidence that those 
with higher job titles have had more 
this formal schoohng de 
the job titles decrease in 
responsibility. The exception to this 
as laboratory 
group, have the 
highest educational levels 


S¢ hooling 


creases as 


involves those classified 
workers who, as a 

5. Analysis of job titles reveals that 
the distinction among the various titles 
is not clear. For example, some class | 
plants employing one person call him 
class L\ 
plants employing nine persons also 
a superintendent. Further, job 
titles and job responsibilities are in 


a superintendent, whereas 


have 


compatible. For example, the super 
intendents do 91 percent of the minor 
repair work in their plants 

6. When duties examined on 
the basis of certificate held, a more 


are 


rational pattern can be seen, ranging 
from the “B” 
the more complicated jobs, down to 
the 
less complicated jobs 

7. The duties and work to be done 
in most types of treatment plants are 
similar, up to a certain point 
Regardless of the treatment process, 
be it simple or complex, the foremost 


certificate people doing 


“no” certificate people doing the 


very 


job In maintenance is minor repair , in 
pumping; in 
determination of chlorine 


operation it 1s 
the 
uals 

8. The 
subjects that they need to learn or re 
learn ; 
on their 


testing, 
resid 


operators have chosen six 


have studied at one time ; need 
pre 


| hese are 


sent job; and also to ad 


(in order of rank) 
) 


vance 
{ ] } seware 
arithmeti 
tion (4 


calculations, (2) basic 
(3) sewage plant opera 


chemistry, (5) sewage 
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Fig. 3—Integration by Type of Plant 


Operator in a Primary Treatment Plant (Type I!) 





Duties* 


Maintenance Operation 


Courses Needed” 


On Job To Study 


Testing 





Pumps 


Sludge 


Minor repairs 
Inspect and repair 
pipes and vaives 


jrawing 
Upkeep of plants sige disposal 
and grounds 
Inspect and repair Digesters 
chiorinators 
Lubrication Chlorinators 
Tanks 
Protection of 


Daily log 

Lift stations 
plants and grounds 

Screens Recording 


Grit chamber 


Chlorine residual Plant operation 


Settieable solids Equipment and repairs 


Basic arithmetic 


Calculations 


Chemistry 
Meters 
Equipment Safety 

operations 
Terms Labortory 

control 
Collecting Electricity 

systems 
Public 


health 


Hydraulics 





Level of material presented* 


Grade Schoo! Graduate 





* From Tables 6 and 8 


» From Table 7 


© From Tables 3 and 4 





terminology, and (6) knowledge of 
equipment and repairs , 

9. A guide to subjects requested 
under the four categories stated above, 
according to title, type of treatment 
plant, and certificate, is presented in 
Figure 1. 

10. Chemical analyses performed in 
sewage treatment plants have been 
tabulated. Most of the analytical work 
is performed by persons having an 
“operator” classification. These ana 
lytical procedures have been classified 
as to frequency, title of persons per 
forming analyses, and type of treat 
ment plant. This information should 
be of value in planning “short schools” 
for the operators. 

11. The information gathered by a 
survey of this type can be utilized as 


a basis for a planned training pro 
gram. Typical programs have been 
set up as illustrations ( Figs. 1 and 2). 

12. Other, related uses of this type 
of data have been indicated 
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Extension 


questionnaire, 


act omplished 





Indian Sea Salt Provides 
Natural Fluoride Requirements 


Fluoride in table salt may serve to 


tooth decay much as fluoride 
reports Dr 
\ssistant 
Medicine at the 
Medicine 
submitted to the annual 
the 


reduce 
in drinking 
James H 
of Dental 


™ hool or | Ve ntal 


water does, 
Professor 


Harvard 


Shaw, 


In a paper 


meeting of American Societies 
for | San 
Francisco, Dt Shaw the 
healthy teeth of residents of Delhi. 


India 


xperimet tal Biology in 


discussed 


He commented on their use of 


sea salt, which contains natural fluo 


rides and other elements 


Analysis of teeth extracted in a 
Delhi dental clini 
age fluoride content in the enamel and 
the dentin to be 0.03 and 0.07 percent, 
soth levels are sufficient 


showed the aver 


respectively 
to retard decay 

Use of a mixture of salts prepared 
by evaporation of sea water, Dr 
Shaw believes, may be the answer to 
their low susceptibility to tooth decay 
He estimated that the 
tooth decay among the people of 
India one-third to 
fourth that of the people in 
United States 

According to Dr. Shaw, 
sea salt, which is prepared from sea 
water and is further 


1m iden e of 


one 


the 


was about 


Indian 


not proce ssed, 


evidently supplies as much fluoride as 
would be supplied by drinking water 
containing between 2.5 and 3.5 parts 
of fluoride per million parts of water 
He said that this is one of the first 
that fluoride-con 
othe wate! 


major evidences 
taining 


can aid in the prevention of dental 


substances than 
Ccarit 

The possibilities that other 
element the sea salt 
umed by the people of India 


trace 
found in con 
may 
also have a bearing on the rate of 
tooth decay, were not ruled out by 
that Amer 


devoid of 


Dr haw. He noted, too, 
table salt is 


exe ept 


ican nearly 


elements, where iodine 


is added 


trace 
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45% 


SEWAGE WORKS PRACTICES 





Organic Solids in Sewage 


Series 2—Part 3 


tallment' of the 
the top 


Hk third w 

of these article 
vas “(Organic Solids in Sew 
nent In the article the 


three cla heations of organ 
Tats 
ed. A tew illustrations of 


tran 


carbohydrate proteins and 


given and the forma 


solids 





by DON E. BLOODGOOD 

Mr. Bloodgood is Professor of Sanitary Engineering, 
Purdue Univ., Lafayette, ind. In this series, he dis- 
cusses Sewage Works Practices in the form of short 
course lectures. These are designed to assist plant 
operators, studonts, and all who wish to review 


carbon, nitrogen, and sul 





three cycles was described 





fundamentals in this field. 





detailed de cription ot the 


that must take place 


acto 


i decompo ition of oT 


microorganisms undergo chemical 


lange 1 he 


been 


olids will be undertaket 


various metabolic proc 


es have studied quite inten 


ively im the past several vears, but 


only a few of the inve stigations have 
treatment 


been in the held of sewage 


studies in other fields 


ire important cot 
In fact, thes Lhe 
percent of the dr 
The sugat duction have brought about some trial 


st plant on enzym 


ology and biological oxidation and re 

plant 
we energy the tarche 
und the 


ial. These compound 


applications in sewage and industrial 
cellulose a waste treatment 

lt is reported that the metabolism 
similar in man, 
ry from the su plants and organisms. It is, therefore, 
cation oft to try to accomplish the 


ine cell in thei tse ol carbohvdrates 1s 


cla Wh rea onable 


ih 1 
of the 


piven in part end results ot metabolic processes 1n 


treatment if they are known to 


three 


‘ compound vaste 


or industrial he pos ible in one o! the groups 
a previously mentioned 

Che utilization (in sewage treatment 

it is destruction) of carbohydrates re 

ults in the release of energy for mi 

croorganisms. In this process of de 


composition a series of chemical 


reactions must be carried out with the 
aid of specific enzymes and coenzymes 
of carbohydrates in meta 
of the constitu 


used in the pro 


In the use 


boli processes soe 
ents liberated may be 
duction of fats and proteins 

broken down 


but in the 


Carbohydrates can be 
il verobicall or aerobically, 
decomposition of glucose, 


release oT energy 1s 
i small portion of that available 


ierobi 
mstance the 
uch more energy is released if the 
ierobicall 
by either 


composition tal 


es place 


SOME organic sewage solids are removed Decomposition of glucose 


in the grit chamber, but most of these are naerobic or aerobic means results nu 


washed back into the plant flow the ftormation of pyruvate In the 
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cle« omposi 


next step in the anaerobic 


tion the pyruvate is reduced to lac 
tate, whereas in the aerobic decompo- 
sition pyruvate is oxidized to carbon 
In the case of glu 


cose a phosphate ester must be synthe 


dioxide and water 


sized before it can be converted to the 
pyruvate by cellular enzymes 

From this very brief and inc omplete 
discussion of the metabolism of one 
of the many 


tained that in order to decompose one 


Sugars it can be ascer 


of the simplest of sugars, many com 





TABLE 1 


Classification of Carbohydrates 





Simple Sugar 
Dioses 
Trioses 
Tetrose: 
Pentose 
Hexose 
Heptose 
Octoses 

8. Nonoses 

9. Decoses 

Oligosaccharides 

|. Pentose 


r Come snd Sugars 
hexose saccharide 


Trisaccharides 


olysaccharides 


° 
3. Tetrasaccharides 
Pp 
’ 


Nutrient polysaccharid 
glycogen 
Pectins, plant gum 
lages, hemicellulose 
Skeletal 


lose, chitin 


polysaccharide cellu- 








vy chemiuca 5 


} 
are required 


ised by many micro 
as a source ot food, but 
oreat ditierence in the kind 
required by a particular or 
‘ Organisms wuse one 
i ditferent organism 
f another typ ot 
decomposed 
yf sugars without 
reaction 1s incom 
unds other than cat 
nd water are formed 
ethcient mixed culture, 
the decomposition of 


bic Organisms can he 


yn dioxide and methane being 
constituents in gas trom 
mposition of sewage solids 
ore stable carbohydrates 
as cellulose, lignin and tannin ) 
difficult to decompose, but 


are decomposed to 


Proteins 


Proteins contain hydrogen, oxygen 
carbon, nitrogen and sulfur, but the 
methods of anal sis available to the 
chemists for the 


these elements have not sufficed for 


determination of 


the determination of a particular kind 
| 


pri In fact, the chemical 
| 


of nearly all of the pro 
unknown lhe classifica 

<ist are based upor! the 
iavior, solubility, or pep 
changing into a colloid 


ials are believed to 

iderable portion of the 

Lhe nitrogen 

is reported 

+.50 percent on the 

Nitrogen has been 

aking up 15 to 19 per 

protein 

it proten 


imhial 


protet 
' 
ited prote 


nprote 


proteins are those found 
li natur iat, when treated with acid 
or the proper enzyme, will break up 
into alpha-amino acids or their deriva 
tives 


ORGANIC SOLIDS IN SEWAGE 


oy 
Hl 


2 


- a 


SOME organic sewage solids are removed in the screening process, but these are 


returned to the flow after grinding 


Albumins such as the ovalbumin of 
egg white, serum albumin, and vege 
table albumin (such as that trom 
wheat) are simple proteins; they are 
soluble in water and dilute salt solu 

' 


tions and are coagulated by heat 


Globulins are simple proteins found 
in muscle and a great many seed 


hese materials are insoluble in water 


Glutelins are found in wheat and 
rice and these simple proteins are read 
ily soluble in very dilute acids and 


alkali s 


The prolamines are insoluble in 
water. In this group are zein from 
corn, gliadin from wheat, and hordlin 


trom barle \ 


l/hbuminoids are insoluble, but the 
must exist in sewage solids because 
the are found in hort hick hoof, 
hair, feathers and ligaments. Gelatin 
| placed in this grouy but it is soluble 


nm water 


are the globin fror 





TABLE 2 
Fatty Acids 





Butyric, in butterfat 
Caproic, in butter, coconut and palm 
nut oil 
Caprylic, in butter, coconut and palm 
nut ils 
Capric, in butter, coconut and palm 
nut oils 
Palmitic, in animal and vegetable fats 
Stearic, in animal and vegetable tats 
Arachidi in peanut oil 
Cerotic, in beeswax and wool fat 
1,4,methy! palmitic, in wool fat 
Myristolei« in fish oil 
Palmitoleic, in fish oil 
Oleic, in animal and vegetable fat 
Vaccenic, in butterfat 
Gadoleic, in fish oil 

in fish oil 


in linseed ma ¢ 


| tat 
fat 





SETTLEABLE and floating solids are removed in the primary tanks for pumping to 


the digesters 


WaTer & SEwace Works, Octoser, 1955 





ORGANIC SOLIDS IN SEWAGE 


SOME TYPES of sewage solids can cause such problems as this aerator frothing 


and materials 
[he 


insoluble in 


of birds, 
mus gland histones 
watet very 
coagulated by 


dilute 


nia not 
oluble im very 


are found in ripe sperm 


jiuble im water and am 


orm true salt with min 


| proteins are made up ol 


bound with some non 


Vucleoprotems are made up of one 
or more protein molecules with nu 
cleic acid. These proteins are found 
in glandular tissue and yeast 

Che glycoproteims are simple pro 
teins attached to a carbohydrate. Tis 
ues that produce mucus are particu 
hese are 
that 


larly rich in glycoproteins 
phosphoprotems 
phosphate attached to them 

include the 
hemoglobin of animal blood and the 
cyanin of crea 


proteins have 
The chromoproteins 


hemocvanin of some 





TABLE 3 


Enzymes Known to Act on Substances Found in Sewage 





Enzyme 


Fats and oils 
Pectin 
Tannin 
Sucrose 
Maltose 
Lactose 
Soluble starch 
Soluble starch 
Cellulose 
Hemicellulose 
Casein 
Proteins 
Proteins 
Proteins 
Proteins 


Proteins 


Material Converted 


Product Formed 
Glycerol fatty acid 
Pectic acid mathy!l alc 
Glucose digallic acid 
Glucose fructose 
Glucose 
Glucose 
Dextrin 
Maltose 
Cellobiose 


Simple sugars 


galactose 


maltose 


Paracasein 
Peptones 
Polypeptides amino acids 
Polypeptides amino acids 


Polypeptides amino acids 


Polypeptides amino acids 
Polypeptides amino acids 


Ammonia carbon dioxide 
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tures of the sea. There are also lecitho- 
proteins and lipoproteins 

Derived proteins are a group made 
up of the various decomposition prod- 
ucts of naturally occurring proteins 
which have been acted upon by chemi- 
cals, enzymes or heat. Included in 
this group are proteans, metaprotems, 
peptones, and peptides 

It has been previously indicated that 
proteins are made up, in part at least, 
of amino acids. When bacteria and 
fungi decompose proteins, the pro- 
teins are hydrolyzed to their constitu- 
ent amino acids. The microorganisms 
then act upon the amino acids and pro- 
duce acids or bases 

The deamination of proteins is ac- 
complished by either aerobes or an 
aerobes. The characteristic decomposi 
tion by the aerobes results in the pro- 
duction of a saturated acid with one 
less carbon than in the original amino 
acid or the production of a hydroxyl 
acid. Anaerobic decomposition of a 
protein may result in the release of 
ammonia and a saturated acid if re- 
duction takes place. If reduction does 
not take place ammonia and an un- 
saturated acid results. The putref ying 
bacteria carry on decarboxylation and 
form amines and carbon dioxide 

[he decomposition may, however, 
result in the formation of formic acid, 
in which case the amine that remains 
the 
original amino acid. It is reported 
that some biochemists believe that both 
reactions take place, inasmuch as for- 
acid and carbon dioxide are both 


has one less carbon atom than 


mri 
formed 

It is apparent from reading the lit 
erature that there is not a complete 
understanding of the f 
and anaerobi 


processes of 
aerobi decot position 


ot proteins 


Fats 


Fats constitute a third group of ma- 
terials that are considered to make up 
the solids found in sewage. In the dis 
carbohydrates and pro 
teins an attempt at a definite differ- 
entiation of each has been hoped for, 
but it has been quite impossible to say 
that a protein contains these elements 
and not others, or that a carbohydrate 
contains only certain elements 

So it is also with fats. Nonetheless, 
attempts have been made at classifi- 
cation of fats. Natural fats and oils 
have been placed in two groups, as 


cussions on 


follows 


1. Fatty or non-volatile oils 
2. Essential or volatile oils 


The first group is composed of 


esters (organic salts) of fatty acids. 


Che second includes those materials 





that will come off in steam distillation, 
but separate in the distillate 

Che fatty acids combined with other 
substances in natural fats and oils are 
quite numerous, as can be seen by the 
listing in Table 2, which gives onl) 
those fats and oils that are to be found 
most often in sewage 

lhe sewage plant operator is well 
aware of the presence of fats and oils 
in sewage. The problems resulting 
from the presence of these materials 


are 


1. The difficulty in getting the float 
ing oil or fat skimmed from the sew 
age 


? 


Che decomposition of the fats 


and oils in the biologi process 

3. The that 
present when oils and fats accumulate 
other similar 


control of odors are 


on channel walls and 


places 


The so-called rancid odor noted in 
some sewage plants may be the result 
of the hydrolysis with the liberation 
of fatty acids or there may be an oxi 
dation of the fats or oils with the lib 
eration of ketones and 
acids with lower molecular weight than 
the acid originally present. Many of 
the fatty characteristi 
odors that are noticeable and 
objectionable 


aldehydes, 


acids have 
some 
times when released 
from the fats in which they have been 
combined 

It has been mentioned previously 
that the 
microorganisms is similar in some re 


rhere is apparently very little 


metabolism of animals and 
pects 
known about the decomposition of fats 
and oils by bacteria. It is known that 
these 
ome microorganisms 

In the digestion of fats and oils by 
humans there is reported to be very 
little digestion that takes place in the 
The fat is 
emulsified, by the 
ters the small intestine. Thus prepared, 
the fats are brought in 
contact with the lipase of the pancre 
juice, which is believed to be the 
Che fats 
are hydrolyzed to the fatty acids and 
form they can be 
ibsorbed through the intestinal wall 

Not all fats and oils digest at the 
rate 
lation between the melting point of the 


substances are used as food by 


stomach believed to be 


bile salts, as it en- 
more easily 


atic 
major fat-digesting enzyme 


glycerol, in which 


same Chere seems to be some re 
fat and the possible rate of digestion 
lhe absorbed fat, unlike the amino 
acids and the simple sugars, does not 
go directly into the blood stream from 
the wall of the intestine 
the lymph circulation and then 
the Cherefore, it 
does not first pass through the liver 
but short circuits it until the blood re 


but goes into 
mto 
venous circulation 


ORGANIC SOLIDS IN SEWAGE 


PRIMARY or digested solids eventually must be disposed of after drying on beds or 


vacuum filters 


turns to the liver in the arteries 
It is true that the human body 
much more complex organism than a 
bacterial cell Nonetheless, it 
reasonable that the fats and oils must 


Is a 
seems 


undergo several changes outside of 
the cell before they can be utilized by 
the cell 


Enzymes 


In the discussion of the decomposi 


tion of solids, mention has 


been made of the substances that aid 


organk 


in the conversion of organic materials 
into usable food for bacteria and ani 
mals 

mentioned a 


lhe 


are described as catalysts, or 


Kknzymes have been 
aids to the digestion processe 
enZymMes 
substances that do not enter into the 
chemical changes but only aid in con 
trolling the speed of the change 


sewage 15 probably very 


enzymes in 
| here 


solids they are not to be con 


concentration of 
low 
fore, as 
sidered as important solid material that 
must be disposed of by some means 
However, in the disposal of sewage 
solids by 
and many 
portant 
Certain of the enzymes are 
by cells and are known as extracellular 
enzymes. There are others that are 
apparently a part of living cells and 
act within the cell walls. This type of 
enzyme ts classed as an intra-cellular 


biological means, enzymes 
of them, become very im 


secreted 


enzyme 
found wherever mi 
croorganisms are making changes in 
the material that is available to them 
Table 3 


only a few enzymes that act upon some 


Enzymes are 


as food gives a listing of 


solids that are found in sew 
age. It should be noted that the end 
products formed are not oxidized 


materials and so are not of an inert 


ol the 


nature and are subject to decomposi 
tion by microorganisms 
In addition to the enzymes listed in 
lable 3, there are perhaps fifty or 
more enzymes known that are neces 
sary in the breaking of the carbon 
chain in the compounds that have been 
acted upon by other enzymes 
that the su 
pended and dissolved solids in ses 
indu 


It can be concluded 
age originating from kitchens 
trial plants, bathrooms and laundric 
are complex materials that must un 
dergo decomposition before ultimate 
disposal, The decomposition that take 

place involves many biological tran 

formations prior to the conversion to 


inert substances 
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Safety Is No Accident!! 


from one water works operator to another 


Cost of Injuries 


\ccording to laust’s committee report, the cost of 
lriving by an industrial plant recent iccidents mounts up for a host of reasons, and these are 
painted on the gate: it read AFETY ul tual computable costs. The report lists 10 specific cate 

IDEN’ [hat got me to thinking about gorics and a miscellaneous category containing at least 
Do you remembes when the only safety 100 other specific items 
fet ond then came the A BC of lhe benefits to be gained from safety practices are 
The slogans have multi many ; improved efficiency, improved service, increased 
e served to draw the earnings, better employee morale, better public relations 
afe practices. But it \nd, don’t forget, that all those direct outlays for costs 
accidents It takes @ by both utility and individual are saved 


A Safety Program 


I'd particularly like to call your attention to Part 2 of 
the Manual (published on p. 645 of the July AWWA 
lournal). In that section it tells not only how to start 
ut also how to maintain a safet program lo prevent 
ceidents just follow five simple common-sense steps 
et forth by the committee 

Che first thing to do is to keep records of all injuries, 
ource, cause, result, cost, time lost, etc. Next, make a 
habit of looking for hazards; you'll get so that as you 

ik through your plant you literally “feel” when you 

in an area where unsafe conditions exist 

Your next step is to correct any unsafe condition no 

itter where it exists. The manual lists some 16 pro 
dures to be carried out; things like providing good 


eptember , . lourn , iv ng and tools, removing obstacles and debris, etc 


oat iperintendent 
Ll at anv more than the title N step in your program is to get your employees 
t read the material publi hed so nt . din SAFETY Lhis isan important factor in 
1 few pertinent facts from the jloyee-management relations. Believe me, as soon 
for example that the Water is this Manual is available in separate form, in a few 


i i higher rate ot trequetm ror accel nonth I'm going to get several copies Then I'm going 


! , 
on enamine 7m sediesntal to mark one copy with marginal lines (using one, two 
or three lines to indicate relative importance ) alongside 
paragraphs or parts that apply to our plant. Then I'll 
, acci rive the other copies to our safety committee to mar! 


| 


the number ikewise and to pass to all our men 


hours worked. From the lhe Manual says, and I know it’s so right, “teaching 
een reporting to National I plo ees good work habits’ will show them how to do 


we thet te en vate it their job with less risk to themselves as well as improv 
a equ ‘ : 
ommunications i >) and th ing efficiency. That’s why I have our supervisory men 
| ctrical. 1550: make a special study of Satety practices and meet reg 


hold in all ularly with the safety committee 


progran Safe Working Practices 


Part 3 of the Manual there are 23 sections dealing 
every possible operation or function in a water 
And Part 4 will contain a full list of references 
sources Of satety intormation 
You'll have to forgive me for raving about this Man 
|. | know you can read it yourself but | was so im 
sed with some of its material that I couldn't help 


—e from it, along with some comments of ny own 

giants om think this Manual 1s so good that I'm going to give a 

net Anlessinn copy to our sewage works superintendent and suggest 

turtes tr the that he send it to the Federation of Sewage and Indus 

le feet i nd tnes trial Wastes Assns. They must need a safety manual, too 
murs ulses ntusions, cuts, and 


ull the followed by sprains and , ] 
burns 1 e injuries Y g 
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(Greater 
Flexibility in 
Comminution 


For Sewage Flows From .005 to 250 MGD 
Per Machine Installed In A 6 Pipe, A 
Basin Or A Rectangular Channel Section. 


rhe greater flexibility and wide applicability of comminution 
made possible by the equipment illustrated here is the 
result of Chicago Pump Company’s original development 
of comminution and the Comminutor and its 20 years of 
experience in over 4000 installations of exclusively successful 


comminution, 


Continuous screening and subsurface cutting of 
coarse sewage material without removal from the 
sewage flow, eliminating unsightly mess, nuisance 


and odor from screenings 


{| CHICAGO PUMP COMPANY 


Subsidiary of Food Machinery and Chemical Corporation 
SEWAGE EQUIPMENT DIVISION 


02 DIVERSEY PARKWAY © CHICAGO 4, LINO 





LON hoceter Clavihers, 


ir einen, es Ar Seema 


Model “A"’ Barminutor Screening and Comminuting Machine. 
Designed for use in rectangular channel sections 4 to 12 feet 
wide, sized for flows of 10 MGD and upwards. 


The Comminutor Screening and Comminuting Machine, De 
signed for use in hydraulically designed feeder basin, sized 
for flows from .175 to 25 MGD per machine 


« Model "'B'' Barminutor Screening and Comminuting Ma- 
chine. Designed for use in rectangular channel sections 1 to 3 


feet wide, sized for flows from .09 to 15 MGD. 


Model 78 Comminu- 
tor Screening and 
Comminuting Ma- 
chine. Designed for 
use in 6” of 8” 
sewer pipe, sized for 
flows from .005 to 
175 MGD per ma- 


chine 
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extremely dry 
periods 


Soys 
Mr. R. E. Cannerd 
Manager, City of Manitowoc 
Public Utilities 


“must” for the 
WISCONSIN 


the RAnwey, a 
CITY OF MANITOWOC, 


Mr. Cannard says, “We 
have found the RANNEY 
to be far more efficient than 
the conventional type wells. 
Our RANNEY collectors 
require less personnel, 
fewer pumps, cuts operat- 
ing costs, and eliminates fil- 
ter stations altogether. The 
RANNEY METHOD has 
solved our water problems 
and the collectors are just 
as good today as they were 
when they were installed 
ten years ago.” 


Collector ‘'A’’ at the Power Plant, 
City ef Menitewoc 


FOR YOUR CITY TOO 


Write now, and learn how you can cut 
unnecessary costs, save money for your 
community, and produce more pure, cool 
water from just one well than ever possible 
before, with multiple conventional type 
wells. THE RANNEY METHOD IS ALL YOU 
NEED 


Ranney 


MEtHOD 


Water Supplies, Inc. 
Water Supply En veers and Co 














841 Alton, Columbus 19, Ohio 
Dept. WSW-1 


Method Western Corporation 
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Oct. 3-7—State College, Pa. (State College) 
Water Works Scnuoor, R. R. Kountz, Ass’t Prof. San. Engr., 
State College, Pa. 


Oct. 4-5—Springfield, Ill. (Leland Hotel) 
Inninors Water PLtant Operators CoNnrerrENceE, ANNUAL 
Meetinc, Clarence W. Klassen, Chief San. Engr., State Dept. 
Public Health, Springfield, Ill., 


Oct. 5-7—Minneapolis, Minn. (Radisson Hotel) 
Norta Centrat Section A.W.W.A., Secy. Leonard N. 
Thompson, Gen. Mgr., Water Dept., St. Paul 2, Minn. 





Oct, 10-13—Atlantic City, N. J. (Ambassador Hotel) 
Feperation or Sewace & Inpustaia, Wastes Assocta- 
rion. (Annual Meeting). Sec’y, R. E. Fuhrman, 4435 
Wisconsin Ave., N.W., Washington 16, D. C 


(joint meeting with) 


Oct. 10-13—Atilantic City, N. J. (Ambassador Hotel) 
New Jersey Sewace & Inpustrta, Wastes Associa- 
tion, Sec’y, M. S. Kachorsky, P. O. Box 766, Manville, 
N. J. 














Oct. 11-14—Atlantic City, N. J., (Chalfont Hotel) 
PENNSYLVANIA Water Works Association (Annual Meeting) 
Sec'y, Davis Dunlap, 2609 N. Second St., Harrisburg, Pa. 


Oct. 12—Norridgewock, Me. 
Marne Water Utiriries Association. Sec’y, Earle A. Tarr, 
15 Bowdoin St., Winthrop, Me. 


Oct. 16-19—San Antonio, Tex. (Gunter Hotel) 
Soutuwest Secrion A.W.W.A. Sec’y, Leslie A. Jackson, Rob- 
inson Memorial Auditorium, Little Rock, Ark. 


Oct. 17-18—Sydney, Nova Scotia (/sle Royale Hotel) 
Maritime Brancn, CANADIAN Section A.W.W.A., J. Douglas 


(Continued on page 100A) 
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Standby... for Action 


... the dependability built into Le Roi engines 
means that you have power when you need it most 


The operator of the Le Roi F1500 shown above 
said, ““This engine has surpassed our every require- 
ment for standby power, and has more than paid 
for itself with dependable, economical, power pro- 
duction when we needed it most.” 

That’s typical of the results experienced by 
Le Roi engine users everywhere. But you get more 
than just dependability. You get economy. 

For example, Le Roi engines are so compact that 
you save on installation costs. Volume production 
and post-war designs give you more horsepower per 
dollar. Also, because Le Roi engines can use the 


lowest cost fuels available, savings in operating costs 
are important, too. We have some engines that have 
saved taxpayers over $4000 a year for 14 years — 
others that have saved $7600 in a 10-month period. 
And so it goes. 

You, too, can save your taxpayers’ money and 
still provide them with the services they need, by 
using Le Roi engines. Sizes range up to 645 hp, 
or in custom generator sets from 50 to 350 KW. 
And all Le Roi’s operate on natural gas, LPG, 
gasoline, or no-cost sewage gas. Write us for our 


latest literature. 
€-106 





Milwaukee 14, Wiscensia 


ae ROP of Westinghouse Air Brake Co. 
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Ate Troo.s Suocines 
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PORTASLE Alm COMPRESSORS TRACTAIR STATIONARY Alt COMPEESSORD 


Water & Sewace Works, Octoser, 1955 





100A 


TesTED AND RECORDED 


— 
ee ee 
CAST CG) tmoN 
ae 


Each length of pipe we manufacture posses through the 
above hydrostetic test press where it is filled with woter 
end the pressure raised to 500 pounds per saquere inch 
The most common weoter works pipe is designed for on 
operating pressure of 150 pounds per squere inch. This 
undergoes the 500 pounds per square inch hydrostatic test 
and permenent recorcs for each piece of pipe ore kept 
on file for inspection by our customers ot all times. You 
can be assured with Aleboma's Super De Lavaud Cast Iron 
Pipe. in sizes of 3” to 24” in modern long lengths. Bell 
and Spigot, Mechanical Joint and Flanged Pipe 


General Sales Offices 


We lavite Inquiries to Our Nearew Sales Office 


+) 
wow 1 wv Ls¥ 


120 5 Michigen Ave 350 fifth Avenve 
Chicago timers Mew York |, Mew York 


ALABAMA PIPE COMPANY 


ANNISTON ALABAMA 


MERIT PROVEN in MANY INDUSTRIES 


Aurora Non-Clog Pumps are available in both vertical and 
horizontal types—and are widely used in industry for handling 
liquid products, particularly heavy liquids and liquids con- 
taining solids, Also used for industrial by-products, semi- 
solids, wastes, municipal sewage etc. For impressive specifica- 


tions and design features ask for BULLETIN 121-C. 


CAPS 
to 
7,000 GPM 


ae Kw Avrora Vertical 
log Pump. Sizes te 10” 


DISTRIBUTORS IN PRINCIPAL CITIES 
® 
AURORA’ PUMP oivisiox 
THE MEW YORK AIR BRAKE COMPAKY 
68 LOUCKS STREET . AURORA + ILLINOIS 
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Kline, P. Eng. Chief Engineer, Public Service Commission, 
P. O. Box 608, Halifax, N. S. 


Oct. 17-19—Pittsburgh, Pa., (Hotel William Penn) 
16th AnnuaL Water Conrerence, W. M. Porter, Sec’y., The 
Engineers Society of Western Pensylvania, Hotel William Penn, 
Pittsburgh 30, Pa. 


Oct. 19-20—Clarksburg, W. Vir. (Waldo Hotel) 
West Vircinta Sewace & InpusrataL Wastes ASSOCIATION 
(%h Annual Meeting) sey, G. O. Fortney, State Dept. of 
Health, Charleston 5, W. 


Oct. 19-21—Des Moines, la. (Hotel Fort Des Moines 
Iowa Section A.W.W.A. Sec’y, H. V. Pedersen, Municipal 
Bidg., Marshalltown, Ia. 


Oct. 20-21—Clarksburg, W. Va. (Waldo Hotel) 
West Vircinta Section A.W.W.A. Sec’y, Harry K. Gidley, 
State Dept. of Health, Charleston, W. Va. 


Oct. 20-22—Atlantic City, N. J. (Madison Hotel) 
New Jersey Secrion A.W.W.A. (Fall Meeting). Sec’y, C. B. 
Tygert, Box 178, Newark, N. J. 





Oct, 24-28—New York, N. Y. (Hotel Statler) 
AMERICAN Soctety or Crvit Encineers. (Annual Meeting). 
Sec’y, Wm. H. Wisely, 33 West 39th St., New York, N. Y. 











Oct. 24-28—State College, Pa. (State College) 
Sewace Works Scuoor, R. R. Kountz, Ass’t Prof. San. Engr., 
State College, Pa. 


Nov. 14-18—Kansas City, Mo. (Municipal Auditorium) 
American Pustic Heatta Association (83rd Annual Meet- 
ing). Exec.- “i Dr. Reginald M. Atwater, 1790 Broadway, 
New York, N. 


Nov. 16-18—Allerton Park, Ill. (Univ. of /ilinois) 
Water Works MANaGement SHort Course, Director Dr. 
T. E. Larson, State Water Survey, Urbana, III. 


21-22—Kansas City, Mo. (Continental Hotel 
sas City Hypraucics Conrerence, Kansas City Section 
E., Glenn C. Gray, Publicity Chairman, 19 East Gregory 


Bivd., Kansas City 14, Mo 


Nov. 27-30—Cleveland, Ohio 
NATIONAL CHEMICAL Exposition, at Public Auditorium, Cleve- 
land, Ohio, sponsored by Chicago & Cleveland Sections, Amer 
ican Chemical Society. 


Dec. 11-17—Cleveland, Ohio 
Nuc tear ENGINEERING & Science Cone ss, Cleveland, Ohio, 
sponsored by Engineers Joint Council. 


Dec. 14—Augusta, Me. 
Maine Warer Utiirres Association. Sec’y, Earle A. Tarr, 
15 Bowdoin St., Winthrop, Me 


Feb. 8-10—Indianapolis, Indiana (Lincoln Hotel) 
INDIANA Section, A.W.W.A., Secy., Robert J. Becker, Indian- 
apolis Water Company, 113 Monument Circle, Indianapolis 6, 
Ind 


Feb. 13-17—Dallas, Texas 
AmeRICAN Soctetry Crvit ENGINEERS 


Mar. 21-23—Chicago, Ilinois (LaSalle Hotel) 
Inttnors Section, A.W.W.A., Secy., Dewey W. Johnson, Cast 
Iron Pipe Research Association, 122 So. Michigan Ave., Chi- 
cago 3, Ill 


Mar. 18-21—Augusta, Georgia (Bon Air Hotel) 
SouTHEASTERN Section, A.W.W.A., Secy., N. M. deJarnette, 
Engr., State Dept. Pub. Health, 245 State Office Bidg., Atlanta 
5, (ya 





Apr. 4-6— Topeka, Kansas (Jayhawk Hotel) 
Kansas Section, A.W.W.A., Secy., Harry W. Badley, 119 W 


Cloud, Salina, Kansas 


Apr. 5-6—Chapel Hill, N. ¢ , 
Frrtu SovurHern Muwicipar & Inp. Waste Conr., 
Okun, Univ. of North Carolina, Chapel Hill, N. C 


Daniel A 


Apr. 5-7—Safford, Arizona (Hotel not selected) 
Anizona Section, A.W.W.A,, Secy., Quentin M. Mees, Ariz 
Sewage & Water Works Assn., 721 N. Olson Ave., Tucson, 
Ariz 


Apr. 6-7—Livingston, Montana (Lincoln Hotel) 
Montana Suction, A.W.W.A., Secy., A. W. Clarkson, State 
Board of Health, Helena, Montana. 


Apr. 11-13—Nebraska (Hotel and City not selected) 
Nepraska Section, A.W.W.A., Secy., John E 
Irust Bldg Nebr 


Olsson, 922 
Lincoln 


Apr. 18-20—Utica, New York (Hotel Utica) 
New York Secrion, A.W.W.A., Secy., Kimball Blanchard, 56 
Grand St., White Plains, N. Y 

Apr. 23-25—Li 


CA ADIAN 


ndon, Ontario (Hotel London 
A.W.W.A., Secy., A. E 


Canada 


SECTION 


Berry, 72 Grenville 
St.. Toronto, Ont 


28— Victoria, B. C. (Canada Empress Hotel) 
Norruwest Section, A.W.W.A., Secy., Fred D. Jones 
pervisor, Rm. 305, City Hall, Spokane, Wash 





St. Louis, Mo. (Hotel not selected) 
\. Convention, Secy., Harry E. Jordan 
| Fifth Ave New York 17, N. ¥ 


A.W.W.A 











June 4-8—Knoxville, Tenn 
AME! : Socrety Crvi | 


Hotel not selected 
NGINEERS 


Sep. 12-14—B 
Inn 

New York Section, A.W.W.A., Secy 
Grand St., White Plains, N. Y 


lton Landing, Lake George, New York (Sagamore 


Kimball Blanchard, 56 
Sept. 12-14—F lint, Michigan (Durant Hotel) 


Micu1 Secrion, A.W.W.A., Secy io 
Mich. Dept. of Health, Lansing 4, Mich 


Vander Velde 


20-—New EncLtanp Water Works Assw., Secy., Geo. C. 
14 Beacon St., Boston 8, Mass 


( hattanooga Tenn (Hotel Patten 
Tenn. Secrion, A.W.W.A., Secy., J. Wiley Finney, 
Dept. of Pub. Health, 420 6th Ave. N, Nashville 3, 


ledo, Ohio (Commodore Perry Hotel 
\W.W.A., Secy., M. E. Druley 
ver & Light Co., Wilmington, Ohio 


Dist. Mar., 


HARRIS HOTEL wn NEW YORK 


In the heart of TIMES SQUARE 
ot 45th Street near BROADWAY 
Radio City, Fifth Avenue and the 
Great White Way at Your Door 
400 fine rooms with both ond radio +4 


* AIR-CONDITIONED ROOMS from 
* TELEVISION AVAILABLE Tel JUdsonm 2-4200 





OTHER HARRIS HOTELS In 
ST. LOUIS CINCINNATI 
“ott DE SOTO vores METROPOLE 
COLUMBUS, O. DETROIT 
wOTEL BROAD-LINCOLN MOTEL FORT WAYNE 


Peerless 


VERTICAL 


PUMPS 


Deep Well and Close 
Coupled Pumps for 
Water Supply, Cooling 
Tower Service, Flood 
Control, Drainage, 
Sewage Disposal and 
Process Services. 


Write for descriptive Bul- 
letin on type you require. 


ps PEERLESS PUMP 
o DIVISION 


P) Food Machinery 
and Chemical 
Corp. 
Factories: Los Angeles, Cal.; Indianapolis, ind. 

Offices: New York; Chicago; St. Lovis; 

Sf Atlanta; Phoenix; Dallas, 
Plainview and Lubbock, Tex.; r 
a Fresno; Los Angeles; 

GY Albuquerque. 


my 
lds oer ® 


¢ 
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«+ - STOPS 
CONDENSATION 
DRIP 


NoDRIP PREVENTS RUST 
— ANYONE CAN APPLY 


NoDrip plastic coating is eas- 
ily applied to tanks, containers, 


suction lines, vats, pipes, walls, 


ceilings, etc..NoDrip adheres to 


metal, concrete, brick, plaster. It 


forms a seamless 100% mois- 


ture-proof covering that is ef- 


fective as soon as dry 


Acid, 


alkali and brine resistant 


SEND NoDRIP HANDBOOK 


Interesting 32-page 
Handbook shows 
what NoDrip is 
and what it does. 


SEND COUPON TODAY CITY 


NAME 
ADDRESS 
STATE 


J. W. MORTELL CO. + 599-] BURCH ST. * KANKAKEE, ILL 
TECHNICAL COATINGS SINCE 1895 
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CLARK SERVICE BOXES 


Neat — Safe - Permanent 


This cast-iron plug 
screws into bross 
insert. cannot be 
twisted of broken 


Sliding adjustment 
prevents frost from 
disturbing base and 
curb cock, 


Stee! extension rod 
with welded joints — 
available with al! 
types of boxes. 











STYLE B—for use with lead 
(illustrated) or copper 
pipe. 


& A—Clark Service ] STYLE Mm 


or use with iron pipe. 














Tv 
neapolis Type Curb Steps. 


Box! 


write 


H.W. CLARK Cc O. 


mat tO @ NN, iN O 1] 


Water & Sewace WorkKS, OcToper, 1955 








SPILLWAY 


Willard Schade Continues 
MacDowell Engineering Firm 


Willard F. Schade, former asso 
ciate of the late Rollin F. MacDowell 
in the consulting 
firm of Rollin F. 
MacDowell and 
Associates, Cleve 
land, Ohio, has or 
ganized Willard 
F. Schade & As 
sociates as succes- 
sors to the Ma 
Dowell firm 
Mr. Schade 
holds a M.S. de 
gree in Chemical Engineering from 
Case Inst. of Technology and holds 
Class A licenses as Water and Sewage 
Works operator in Ohio in addition 
to his registration as Professional 
Chemical Engineer. He began his 
sanitary engineering career as senior 
Chemist-Bacteriologist at Cleveland's 
new Easterly Sewage Treatment 
Plant. Thereafter he became associ 
ated with Havens & Emerson Engrs 
of Cleveland. During World War I! 
he was captain in the U. S. Army 
Sanitary Corps and after the war as 
Public Health Officer and Utilities 
Officer and Sanitary Engineer in the 
European Military Government. In 
1946 he returned to the U. S. to be 
come Associate Engr. with Rollin F 
MacDowell and Associates 
Mr. Schade is a member of a num 
ber of professional societies and the 
fraternities Tau Beta Pi, Alpha Chi 
Sigma and Kappa Sigma. Offices of 
the new firm are in the Chester 
lwelveth Bldg., Cleveland, Ohio 


Shea Elected Chairman 
of New England Commission 


At the recent Annual Meeting of 
the New England Interstate Water 
Pollution Control Commission at 
Whitefield, N. H., Walter J. Shea, 
Chief Sanitary Engineer of the Rhode 
Island Department of Health, was 
elected Chairman of the Commission 
During the past year Mr. Shea served 
as Vice-Chairman of the Commis- 
sion. He succeeds Roger L. Putnam 
of Springfield, Mass., as Chairman 

The new Vice-Chairman of the 
Commission is William S. Wise, Di 


(Continued on page 104A 





see how 
perior or fttlas Engines 
solve your standby power problems 


y 4 bol a * Model 40 Superior 


: tor Set, 
€ a "'. . an engineered instal- 
pe ° ae lation, solves standby 
power problems of an 

Ohio company. 


- 
2 


Engineered installations of Superior and Atlas Diesel, dual fuel and gas engine-generator 
sets have solved hundreds of standby power problems! In many cases they've paid SOY) j 
for themselves. Their automatic start and stop operation often averts tragic consequences Mays / 
fo, / 

by providing efficient, dependable power for essential plant services in every instance Ste 
of main power source failures. In order for you to have all the facts and figures we've *roblem, owe, / 
prepared a spec ial case history file It shows many instances of how our skilled engineers l 
assisted in solving serious problems involving spec ial considerations and peculiarities 
in individual installations. Chances are many of the installations will be similar to yours 
This information will prove a valuable aid in your planning. 

Write, on your letterhead, requesting this file of. helpful examples White's skilled engi 
neers, with years of experience in developing engineered installations of Superior or 
Atlas engine-generator sets, will assist you in engineering the proper standby power 


for your spec ific requirements. 


WHITE DIESEL ENGINE DIVISION 


THE WHITE MOTOR COMPANY © Plant and General Offices: Springfield, Ohio 
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Water For Steel Production 
Treated and Recirculated 


iustry require water 


early six million gal 
ite wcording to the 
ind Steel Institute 
! 


isecdi ona recent bureau 
steel 
teelwork 

4, 108 


vreatest 
otal of 
vever, about 55 per 


Vit recirculated 


hack into surface water sources, often 
in a purer condition than when it was 
received 

Blast furnaces accounted for about 
one-third of the water used by the 
teel industry, excluding coke plants 
More than 57 tons of water (13,757 
gallons) was used per ton of pig iron 
produced in 1953. By comparison, less 
than 3.2 solid raw materials 
vas charged into blast furnaces per 
ton of iron output during the same 
Hilowever, the used in 
blast furnace operations 1s mostly for 
cooling about 80 per 
cent 0 s returned to its source in 


tons oft 


period water 


purposes and 


a contimuous recirculating system 
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teelworks and rolling mills recircu 


THIS FREE Butetin can SHOW YoU 
HOW TO STOP CORROSION IN YOUR PLANT 
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cathodic protection 


FOR 
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treatment. plant 


Ervectrro Rust-PrRoorinG 


CORPORATION 
SO MAIN STREET, BELLEVILLE 9, N. J. 
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lated 42 per cent of the water they 
used in 1953. 

More than 90 per cent of blast 
furnace and 80 per cent of steelworks 
and rolling mill water requirements 
were taken from streams, rivers, lakes 
and other surface water sources 
than five per cent of total water usage 
came from ground sources such as 
wells and springs. The small remain 
der was obtained from public water 


Less 


systems 
\ccording to the 
companies have sponsored many ad- 


Institute, steel 
vances in water conservation through 
wastes treatment and re-use 


J. R. Hoffert Passes 


Pennsylvania Stream Cleanup Pioneer 


John R. Hoffert, recently retired 
Chief Engineer of the Pennsylvania 
Department of 
Health, Harris 
burg, Pa., died 
June 4 after a 
short illness. He 
had been with the 
department since 
1919. As an officer 
of the State Sani 
tary Water Board 
from 1927 to 1946 
he had helped to 
pioneering 


—— 


launch Pennsylvania’s 
“Clean Streams” program 

Mr. Hoffert graduated from Cor 
nell University in 1911. Before join 
ing the State Health Department he 
had worked for the Pennsylvania 
Steel Company, the Harrisburg Park 
Commission, and on construction of 
Edgewood Arsenal in Maryland 

He was a member of the Pennsyl 
vania Sewage and Industrial Wastes 
\ssociation and the American Society 
of Civil Engineers 


Important Step Reported 
in Fluoridation Research 


\n important step in the study of 
the effects of fluoridated water has 
been taken through research recently 
completed by Dr. Harold C. Hodge, 
Head, Department of Pharmacology 
and Memorial 
Hospital, and Consultant in Dental 
Research: Dr Feldman, Assist 
ant Professor of Physical Chemistry : 
and Dr. Donald FE. Morken, Junior 
Scientist, Atomic Energy Project, all 
of the University of Rochester. Their 
revealed at an annual 
meeting of the American 
for Experimental Biology 

Tests revealed that the fluosilicate 
that is put cities to 
pre vent tooth decay breaks dow1 

AHA 


loxicology at Strong 


Isaac 


findings were 


Societies 


into water by 
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WA Al 7 E D i Flexible wants tough assignments, 
a like these, to prove what the equip- 


ment can do. The majority of cities use 


Tough Sewer Stoppages “Flexibles” today because they “saw 


them in action’ —\earning first hand 





how they drastically reduce cleaning 
costs 

Check performance with the 
“Flexible” user near you. But, when 








you see a “dernonstration;’ be sure it's 
a difficult job that really puts the 





equipment to test 
REMEMBER, DEMONSTRA- 
TIONS IN CLEAN SEWERS 
PROVE NOTHING! 
Learn what “Flexibles” can do for 


your city. Send for Catalog 55-A or 
write to arrange a demonstration 





a 
ROCKS & GRAVEL INC, 


3766 DURANGO AVE... LOS ANGELES 34. CALIF. 








(Distributors in Principal Cities) 


AMERICA’S LARGEST LINE OF PIPE CLEANING TOOLS AND EQUIPMENT 


a WZ ) . 
bee A NEW TYPE OF 


} SEWAGE EJECTOR 


SMITH & LOVELESS 
“WAY-O-MATIC” 


Now you can eliminate maintenance with the 
new Smith & Loveless Sewage Ejector. 


WRITE FOR 
LITERATURE Scientifically designed, the Smith & Loveless 


AND ' 
ENGINEERING ' Sewage Ejector answers the need for trouble- 
DATA free operation. 


Our research has developed a sewage ejector 
with these features: 


No stuffing box to leak or bind 

No electrodes to foul or spark 

Visual indication of sewage level 

Corrosion-resistant lining inside receiver 

No sewage in contact with level control 
Also available in simplex or duplex Smith & Loveless 


PAT. PENDING Factory-Built sewage lift stations similar to pump sta- 
tion shown below. 


SMITH & LOVELESS, INC. P. O. Box 8172, Dept. W5, Kansas City, Mo., Plant, Merriam, Kansas 
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Now yours 
in a new way! 





Our new p licy of centralized 
ering in combination with 
qt ilified local licensee contractors 
inaugurates a new era in successful 
tank nstruction. Most of these 
licensees also employ former Pre 
load perintendents, insuring reli 
ble rformance and superior jobs 


the safety of using them, is valid 
can be applied to water into which 
fluosilicate has been mixed 





Pennsylvania Reports on 
Fluoridation Status 


The latest compilations of the Bu 
reau of Sanitary Engineering of the 
Pennsylvania State Department of 
Health show that 30 percent of the 


total population of that state 1s now 





2-million gallon prestressed con- 
crete tank on 83’ tower at Dalles 
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PRELOAD through its own sales engi- 
neers of through the licensees is avail- 
able for consultation. Technical dete 
end literature eveileble on request 
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The Preload Company, 
211 EAST 37th STREET 
NEW YORK 16, N. Y. 





Inc. 








using fluoridated water. This is 
pointed to by Health Department off 
cials as wide acc eptance by the public 
in that state over a comparatively few 
years of the fluoridation process as a 
means of protecting the teeth of chil- 
dren against caries. The first fluori 
dation permit in the state was issued 
by the Health Department to Ford 
City on February 14, 1951 

The data show that there are 
fluoridation installations in 16 differ- 
ent water departments throughout 
Pennsylvania and that those depart- 
ments serve 54 municipalities. It 
further shown that treated 
water is now being served to 36 per- 
cent of that portion of the 
population which receives its water 
from public supplies 

All public water supplies are under 
the jurisdiction of the Bureau of 
Sanitary Engineering of the State 
Health Department and fluoridation 
may not used without a permit 
from that department 


5 


1s 


fluorine 


state’s 


be 


It is also necessary for the opera 
tion of a public water supply to 
have a Department permit, which 


is issued only after the Sanitary In 
gineering Bureau approves the plans 
covering the source of supply, equip- 
ment, water lines and other factors 
Reports of daily operations must be 
ubmitted to the Bureau 





T. A. Berrigan 
Opens Consulting Office 


Thomas A. Berrigan, until recently 
Director and Chief Engineer of the 
Sewage Division, Boston Metropoli 
tan District Commission, has retired 
to open an office for the practice of 
law and engineering. He will continue 
as Chairman of the Merrimack Val 
ley Sewerage Board, on which he has 
Prior to his 
Metropolitan 
Commission he had 
Senior Engineer with the Boston 
lransit Department. His 
be located at 20 Providence St., 
ton, Mass 


served for several years 


connection with the 


District been 
office will 


’ 
»OS 





Pickups from Purdue's 
Sanitary Engineering News 


Don E. Bloodgood, Editor 


A 38-mile steel pipe line laid above 


ground with an inner coating of 4% 
inch of cement mortar delivers watei 
to Adelaide, Australia 

> . * 


Trees are not popular at sewage 
works in England falling 
leaves interfere with the performance 
f trickling filters 


because 
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W&SW 


New Equipment 


Bottom-Seating Sluice Gate service where moderately high pres be supplied on a custor 

sures and temperatures are encount without excessive toolint costs 

ered 

Che pipe is currently available in é : 

sizes from 134 to 12 inches, inside Diesel Electric Sets 

diameter. According to the company, 1003 

manufacturing methods are such that Caterpillar Tractor Co., Peoria, Ill, 
almost any diameter and wall thick 
ness up to 36 inches diameter could Continued on page 108A) 


Siti See Ma len ei For water works 
anye, Mass . has develope d the HY () service...specify 


Flush Bottom Closure sluice gate, 


which ellows move flow yet ineures AWWA standard 


losure against flow in either direction 


In the new gate, the frame has been | butterfly 


lowered so that the opening 1s flush 


with adjacent chamber floors or with valves... 


the natural bottom floorline. The gate 


eats flush with the invert. It elim 

inates the barrier which must be built 

for many gates to seat against or the 
’ 


deep pocket in which wedges must 


descend 
Like most sluice gates, the Rodne 
Hunt gate is of cast iron bronze 
mounted construction. It is secured in 
its closed position by heavy bronze 
wedges on top and sides only which 
hold it tight against the frame. The 
patented HY {J gate carries on the 
bottom of the gate disc a heavy strip 
of flexible Neoprene. When the gate 
closed. the Neoprene flexes and 
gives a “cushion closing” seal which 
compre es on the stop bar 
Because of the greater head and 
characteristics of the 
maller gate size, narrowet 
wer channel walls will 


for a given volume een by 


Bullders-Providence 
350 Harris Ave., 


Fiberglass Reinforced Pipe Providence 1, R. |. 


1002 


laminate Inc., Min 
has developed a new 

ass reinforced plastic 

ntended for use undet 

setting resins which are BUILDERS-PROVIDENCE 
ient resistance to most 


lutions. In addi- | DIVISION OF B-I-F INDUSTRIES, eel Lae 


SUILOEES (8OM FOUNGEY © PROF ORTIONGE ES, tH © OMEGA MACHINE CO reeortes 


built for 
CONTROLS 
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eloped a completely new can be easily paralleled with most pactness, light weight and a minimum 
electric set generators of any type or make now of operator attention are required, 
the latest developments in use the new compressors have a balanced 
iterials and construction design which reduces vibration and 


revulated generator sets noise to a minimum. This prevents 
| 


e desirable characteristics Stationary Compressors wear of both compressor and motor 
regulated sets and also and lessens operating noise, a benefit 
1004 

implicity of operation to personnel working near the com 
rting ability of tormer The Le Roi Division of Westing pressor 

ited unit house Air Brake Co., Milwaukee, 

installation of the Wis., has developed a new line of two 
terminal” voltage and stage, air-cooled, electric motor driven Portable Field Laboratory 

can be adjusted to compressors. These new 50, 75, and For Bacteria Analysis of Water 
il conditions of the 100 hp stationary compressors have 

ition. After that, the displacements of 260, 415, and 550 

locked and no further cfm at 125 psi operating pressure 

necessary. The unit Ideal for applications where com 


Salem-Brosius, Inc., Hyla Divi 
sion, Pittsburgh, Pa., has just devel 
oped the new SABRQO portable lab 
oratory for quantitative bacteria 
analysis of water 

The iaboratory, designed especially 
for field use, makes possible the com 
plete analysis in about 18 hours, in 
stead of the 2 to 4 days required for 
conventional testing procedures 

Slightly larger than a_ portable 
typewriter case, the kit contains all 





equipment essential to the test that 
would not -be normally available in 
the field 

IT SETS COMPLETELY Ov The Sabro test employs the mem 


brane filter technique, wherein a 


UNDERGROUND aay quantity of water is passed through 


GROUND 


BOX a circular membrane filter. Bacteria 


Where above-ground (Post Type) hydrants might \ are retained on the surface of the 
terfere with traffic or operations in industrial + STEAMER membrane and, after addition of a 
ireas, install M&H Flush Type Hydrants. eres nutrient media and proper incubation, 
They are equally suited for use around plant build- a visible count of the original number 
ninals, or airfields. They are widely used of coliform bacteria is possible. Fil 
wits where non-interference with surface ters can be treated to provide per 

iL necessity manent records 
lechnicians to perform the anal 





t won box, housing the nozzle section, 
, ysis can be trained quickly, and nor 
with the ground level. The two-piece steel 

mal sanitation measures are sufficient 


is extra heavy and strong, is quickly 
for accurate and reliable test data 


sccess to the hydrant is desired. Internal 
1 of the hydrant 1s exactly the same as 
MAH fire hydrants, widely used by mu 
throughout the United States. For 


Redesigned B.O.D. Incubator 
details, wire or write 1006 


Precision Scientific Company, Chi 
M&H VALVE AND FITTINGS COMPANY, ANNISTON, ALABAMA | cago, II), has redesigned their B.O.D 
Incubator, now known as the “Dual 
Range” Low Temperature Cabinet 


; R WATER VORE ; TE i NT 
Mo PRODUC | & tcors sie. . Primary among its new features 1s 
FIRE F TECT 


(Continued on page 110A 
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BUILDERS PROPELOFLO is an inexpen- totalizer shows water use directly in 
sive main line meter for totalizing water gallons, cubic feet, etc. For complete 
consumption. Gives dependable, information on this easy-to-install meter, 
trouble-free service on the job. Meters write to Builders-Providence, Inc., 350 
accurately over wide range — six-digit Harris Ave., Providence 1, Rhode Island. 


BUILDERS-PROVIDENCE 


DIVISION S-l-rF INDUSTRIES, INC. 5 
BYUILOERS 18 N FOUNORY ©@ PR P RTIONE ERS Ine e@ OMEGA MACHINE CO QP iccoce: 


CONTROLS 





AN ALL STEEL 


Waste Treatment Plant ACID PUMP 
g i* 


ACE-JABSCO 


e clas® 


This little Jabsco, neoprene-impeller, 
self priming pump made of Ace 
hard rubber for handling acids and alkalis, 
delivers more liquid within its pressure 
range than any other pump in its weight, 
size and price class. From 15 gpm 
The tank at the left is a Spiragester, the tank to the right is at 22 ft. head to 5 gpm at 72 ft. head. Self lubricated 
flexible impeller outlasts conventional 
non-mechanized hoppered bottom final Spiraflo Clarifier. The | pea Oe ce fr = capa 
plant handles the wastes from an ice cream manufacturing | and gear pumps also available. 
Write today for 
free Bulletin 97-A. 


ACE rubber and plastic 
LAKESIDE ENGINEERING CORPORATION &* processing equipment « sincr 1052 


222 West Adams Street Chicago 6, Ill 
——————————— — ————— AMERICAN HARD RUBBER COMPANY, 93 Worth St., New York 13, N. Y. 


a high rate filter, and the short tank in the foreground is a 


plant 
Write for New 
Spiragester Bulletin No. 135 
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Cold Caulking Compound 
1007 


1 
lool 


( arbide 
Mass., has 


fant fteature | ngland 


nal control ct Im Cambridge, 


il cor ditions 


nitormity, even ; 


rature adequate 


A Technique for Direct Staining 
with the MF'MILLIPORE FILTER 


using a Modified Dye Mixture 


. 


a | 


~ 
C1 at | - 


Bacillus subtilis var. globigi Saccharonyces cerevisiae 


Direct staining after collection on the MF from a suspension 


A dye technique for direct staining on the MF” MILLIPORE FILTER 
has been developed in the laboratories of the Millipore Filter Cor- 
poration. This dye will stain Staphylococcus, Streptococcus, Coliforms, 
Yeasts, Pseudomonas, B. subtilis (vegetative forms), Proteus, Molds, 
Diatoms, and Algae. 

Mold spores stain well. 


The microorganisms appear dark against a very light background. 
For further information, write to the laboratories of the 
MILLIPORE FILTER CORPORATION 


36 Pleasant Street, Watertown 72, Mass. 
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bottle . 


\ 


temperature 


alf 


‘) 
intro 
duced the new Philplug Cold Caulk 
ing Compound that is said to save 
time and money in all caulking oper- 


| elements 


| merless”’ 


such as water mains, soil pipes, 


concrete or cast 1ron segments, et 


ations, 

Philplug caulking compound comes 
in two torms—either a loose fibre or 
in handy braided form. It withstands 
high temperatures and is unaffected 
by changes in temperature; has high 
resistance to acids and prevents bac 
teria growth. It has been tested and 
approved to withstand hydraulic pres 
1,000 ps! has 
deflection, expansion 
hot and 


sure exceeding beer 
tested 
and 


vibration 


against 


contraction by water, 


New Type Check Valve 


~ 


. 


d| 
yd 


has cle vel 


uniquely 


1008 


lechno Corp., Erie, Pa 
oped the Technocheck, a 
constructed check that is 
perform with unusual efficiency and 
lite 


valve said to 


economy and to have a longer 
than similar 
rhe 


efficiency in high or low pre 
ter, gas, vapor, and other fluid lines 


cle vices 


valve works with maximum 


sure Wa 


giving positive automatic opening and 
closing on low pressure differential 


lechnocheck has a simple, exclusive 


design that does not use a valve 
It employs the body of the 
that purpose 
straight-line flow and is silent 
With discharge from 
etc., the 
sume streamlined position and allow 
When flow 
instantly 
eftlecting 


seat 
valve for 
It permits unrestricted 


pulp, com 


pressor, valve elements as 


free flow reverses, valve 


expand against 


valve wall, a perfect seal 


against reverse flow. Smooth, “ham 


action is due to hinge type 
construction of elements and accurate 
machining of parts 

The valves are available in a range 


of sizes up to 36 inches 


Jet Pump Motors 


1009 


The Ke le« trie Motor 
the A. ©. Smith Corp., Dayton, 
Ohio, is now manufacturing a new 
line of fractional horsepower jet 
pump motors which 
number of improvements 


Division of 


features a 
includ- 
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Rockwell Manufacturing Compan 
Pittsburgh, Pa., has deve loped a new 
lightweight au operated lu 


run designed to meet field 


compact 

intenance needs 

ibed as the only 

valve lubricant gun on 

lay, the Hypre 

ynly 39 pounds and oper 
up to 150 psi 


positive self 


new 


air pressure 
cially designed air motor and 
double 


piston construction provide 


the selt-priming action, a feature ol 


the new gun 

Rockwell 
quart lubricant 
loaded directly into the 


y all manual handling 


lhe liypregun uses 


Nordstrom five cans 
vhich are 
yun eliminatit 
f lubricant of lubricant 


changing 


another 


containe7y to 


Gear Selector For 
Metering Devices 
1011 


stries, Inc., Sat 

has announced the 

if the Goldman Change 

Selector that takes all the guess 

ut of determining the correct 

the register and spindle gears 
ing device 

and patented by Oscar 


f the San Francisco 


Water Department, the selector is said 


to eliminate mistakes, to work easily 


and rapidly 


Improved pH 
Glass Electrodes 


1012 


Beckman 
Fullerton, 
oped a 


glass which will benefit both labo 


Instruments, In 
Calitornia, 
type ot pH Sensitive 


has devel 


new 


ratory and process control users ot 
pH equipment 


LLIA 


as E-2 


which 


Known glass, the new 


formula, represents consid 
and development 
work, is especially suited for high 
pH! measurements. Type | 
replaces Type FE glass in the origi 


widely 


‘ rable resear©re h 


) cr 
Ss 
< gia 


used Beckman 
alkali-resistant 


nal and 
blue tipped, elec 
trodes 

Electrodes with the formula 
glass are extremely valuable in the 
above pH 10 


elec trode . 


new 


other 
fail to perform satisfac 


range where 


Continued on page 112A 


Mr. Centriline... 


If not 


you should! He 
like making 


can do 
things for you 
your job easier and saving you 
money. He's a versatile and 
somewhat ingenious many-armed 
creature who specializes in 
ement-mortar lining the inside 
of pipes. And he’s done this 

to over 4 million feet of pipe 


too—eliminating corrosion 


and tuberculation increasing 


flow capacity reducing 


leakage 


slashing pumping 


cost and 


and adding yeat 
ears of pipe life. If you'd like 
to learn more about Mr 
Centnline and how he can 
work for you, just write or 

call for one of our descriptive 


bros hure . 


CENTRILINE CORPORATION 


4 subsidiary of the Raymond Concrete Pile Company 


140 CEDAR STREET 
NEW YORK 6, N.Y 
WOrth 2-1429 


* CEMENT-M 


TAR LINING OF PIPES 


Branch Offices in Principal Cities 
of the United States 


Caenede ond Latin America 


IN PLACE @ 
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er electrodes, they operator to hook up or remove the Tight-Closing Rate 
er the entire 0-14 trencher in 90 seconds, and without Of Flow Controller 
temperatures from 15 leaving the tractor. With the trencher 
C and offer im detached, the 2-point hitch holds the 
to acids, surface counterweight for front end loader, 
and alkalis. or takes a number of handy attach 
ment 
lhe Jet Trencher digs to a depth of 
New Trencher For 12 feet, lifts to 11% feet and lears 
Oliver Tractor / leet lor easy loading of high 
1013 truch lwo dipper sticks are avail 
Corp., Chicago, Ill., ha able: the longer stick is for digging 
all-hydraulic attach in moderately heavy soils at depths 
let ‘Irencher for u to IZ feet; the shorter one handles 
3 loader extremely tough conditions, like clay, 
ttachment feature i nd digs to 10 feet. Various bucket 
hitch that permit the é available 1014 


Builders-Providence, Inc., Provi 
dence, R. I., has developed an ad 
vanced design power-actuated rate of 
flow controller for the effective oper 
ation of water, waste or industrial 
plants. 

+ The controller comprises a Venturi 

hy ’ h Wh ’ h ‘ metering section and a pressure re 
W at's the at's the ¥ covery section, a power-actuated valve 
flow? —— tank level? mechanism, and a pneumatic, hydrau 
° ° 3 lic, or electric positioning control unit 

Its cast iron body, for working pres 
sures up to 125 psi, has a pressure 


How much 
a averaging annulus at the inlet and a 
total flow? ; closed annular chamber with multiple 


vents at the throat. The bronze lined 
Venturi throat section is of the proper 
diameter and contour for maximum 





accuracy and for msurilig freedom 

from corrosion and tuberculation. The 

model RCB-T comes ¢ juipped with 
' 


a rubber-seated butterfl alve for 
tight closure 


Horizontal Close-Coupled 
Pump Motor 


brings you the answers 


supervision of distont pumping stations, storage 


tting and receiving information 
over a simple two wire circuit, Builders Chronoflo facilities, reservoirs, standpipes, valve positions, 


TELEMETERS produce important economies for etc Chronoflo also controls pumps avtomati 


water ond sewage plants ond industrial pro cally 
cess systems (4) Chronoflo is tested and approved by 


(1) Chrenefle saves time gives immediate in thousands of installations in all types of water 


dications of changes in flow, total flow, pressure ond sewage applications 

temperature, leve Chronoflo is one of the many Builders 
(2) Chronofle saves steps — brings information metering and controlling systems for modern 
from any point, no matter how far distant to a plant operation. Write for your copy of Bulletin 


central control panel for more efficient super 230.H4 describing Builders Chronoflo Telemeters, 1015 





vision and system control or tell us about your own metering and 
| Os 


U. S. Electrical Motors In 


controlling problem. Builders-Providence, Inc., . 
| Angeles, Calif., has developed a new 


(3) Chrenofle reduces personnel responsibili- 
ties eliminates necessity for on-location 35C Horris Avenue, Providence |, Rhode Island : 

motor, with a face type registered 
bracket and special shaft, suitable for 
close coupled centrifugal pump ap 
plications 


B U | L D E R S- P R Q VI D k N ( kK | Built to the new re-rated NEMA 
specifications, the Uniclosed motor is 


Divi SION j INDUSTRIES, INC.g extra compact, with more horsepower 


rieneaes ~ * OM tGe MaCHineg CO 


. ‘* On FOune@aevY er ror 


less space. Pump may be mounted 


Water & Sewace Works, OcToper, 1955 





@ If interested in equipment or 


literature mentioned below, mail a 


Reader Service Card with your name, address, and item key number. 


flush with motor by bolting to face 
This method of coupling in 


irate alignment of pump and 


bracket 
sures act 
motor 
lo prevent from 
solid flange and brass slinger 
Shaft stepped 
with special diameters, and has shoul- 
tapped hole for mounting 
ller. Shaft diameters are pre- 


water entering 
motor, a 
are incorporated 


18 
der and 
the impe 
cision ground to very close tolerances 
and 
motors 


for accurate assembly sealing 


t le ve 
against ieakage 


in ratings from 1 to 30 hp 


Che new are 


Pittsburgh Coke 
Adds Three Products 


1016 


ittsburgh Coke & 
any, Pittsburgh 
the 
tars, coal tar pitch and 
ie product 
Id by its 
ion. These 
handled by 
hemical 
Shideler, 
ve ( 


Chemi 
Pennsyl 
nnounced addition 
manutac 
Protective 
materials 
the com 
Division 

Manager ot 
Division, 
integrate 
the pro 
Pipeline 


oating 


l PULLY 


i\ ition in 
uction of Pi Chem 
name ind Coal Tar ¢ 
In ad 
being 
vram ( 


yeti det 


oatings 
further emphasis 
Pittsburgh’ 


1s 
on pro 
coke 
material 
eloping new product 


mater 


Air Signal Adjusts Capacity 
Of Controlled Volume Pump 
1017 
ompany, Philadelphia, 
a controlled vol 
stroke 
pneu 


oped 
p< 7 
instrument 
tment tor 
trol 


id> cit { 


ume pump with 


le ngth adju 


alr 
use in 


matic process cot sytsems 


Designed to solve specific low ca 


flow cot 


utilizes a 


city trol problems, the new 
pump 


tem with 


unique alt €TVO SYS 


teedback loop to 


ustment 


give ca 
pacit ad 
vithin 


accuracy 
ercen 
le gth ot 


the pump 


| inh 
istable from zero to 


100 per 
means of a 


[his 


components ot 


alr motor mo 
the 
system are housed 
mounted 
to-read 
at all 
length indi 
! on the pump 


asy 
ures 
18 





The disc 
Butterfly Valve must withstand 138,000 
Ibs. of force when closed against a 25 


in this 84-in. low pressure 


P.S.1. line pressure... 
face dimension is only 
entire 


yet the face to 
18 in. and the 
valve weighs just 12,000 Ibs. 
Even under this severe loading Pratt 
design keeps the bearing pressure well 
below 2500 P.S.! 

Pratt Rubber 
ore manufactured in sizes from 
to 168 in 


ings up to 


Seat Butterfly Valves 
10 in 
in diameter, in pressure rat- 
125 P.SA. Their 


low initial 


a. 


PRATT 


valve...little space 


cost, easy installation and proven low 
maintenance make them the logical solu- 
tion to valving problems, both for new 
projects and as replacements 


The Henry Pratt Company originated 
and has been making this type of valve 
for 28 yeors. Our background 
represents the greatest cumulative expe 
rience in the industry. It is the 
why Pratt ore 
to install, easy to operate and give 
long years of trouble-free service. For 


full details write for Bulletin 1-C. 


over 


reason 


Valves $0 convenient 


Send for 
informative 
booklet 
“Understanding 
Butterfly 
Valves. 


SEAT 


Butterfly Valves 


Henry Pratt Company, 2222 $. Halsted $1., Chicago &, ill. Representatives in principal cities 
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W&SW 


Manufacturers’ News 


denly at his summer home at Lake 


Edwin Letts Oliver, 
Noted Engineer, Dies at 77 
! ‘7 
known for his work in the 
filtration, Mr 
(liver 


iver, noted mining Lest 
continuous 
eloped the 


lfounder-Chairman o held of 
Con 


Get Ready to Grow! 


Plan now for 


Adequate - Permanent 


CAST IRON WATER MAINS 


Prospects are good that your community will be wel- 
coming one or more new industries within the next few 
years. In planning your city’s water system, bear in mind 
that most industries today need water—and plenty of it. 
Even a fair sized plant will use as much water for product 
processing, cooling, boiler feed, sanitation and service pur- 
poses as an average town of 10,000 people. 

Equally important as ADEQUATE water is its DEPEND- 
ABLE delivery. That's why only permanent, trouble-free Cast 
lron Pipe should be specified. Because of its century or more 
of useful life, its high capacity as a carrier and negligible 
maintenance cost, Cast lron Pipe has earned its reputation 
as America's No. 1 Tax Saver. 


* * * * * 


Our Company does not manufacture pipe but has 
long supplied the nation's leading pipe manufac- 
turers with quality iron from which pipe is made. 


WOODWARD IRON COMPANY 
WOODWARD, ALABAMA 
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Tahoe on August 28, 1955, at the age 


tinuous Filter in 1907, the first suc 
cessful unit of its type 

Widely used today throughout the 
world in metallurgical, chemical, in 
this 
filter was the cornerstone of the Oliver 
Continuous Filter Company founded 
in 1910 by Mr. Oliver et his 
invention. Subsequent expansion 
the vears and the 
acquisition of other related equipment 


dustrial and sanitary processing, 


to mat! 
overt 


development and 


resulted in the formation in 1928 of 
Oliver United Filters, Inc. Mr 
served as president of this latter com 


(Oliver 


pany from its inception until Decem 
ber, 1954, when it with 
The Dorr ¢ ompany to torn the inter 


was merged 


nationally known engineering 


Dorr-Oliver 


organ 
ization, Incorporated 
In recognition of his pioneering and 
service to the metallurgical and 
ess industries, Mr. Oliver was the 
recipient of many honors in the « 
Notable 
among these were the James Douglas 
Medal, most distinguished award of 
the American Institute of Mining & 
Metallurgical Engineers, and the de 
gree of L.L.B 
the University 


pro 


ourse 


of his professional career 


conferred upon him by 
of California in 1945 


Byron Jackson Merges With 
Borg-Warner Corp. 


Byron Jackson Company, Los An 
geles, Calif., has announced that the 
company has merged with the 
Warner 
plan provided that Borg-Warner ex 
change four 
stock for each five shares of 
Jackson 

\ccording to Borg-Warner 
Jackson will retain its own 
management and operating policies, 


borg 
Corporation The merger 
shares of its common 


Byron 


byron 


identity, 


| and as of September 1, 1955, became 


the Byron Jackson Division of the 
Borg-Warner Corporation 


Armco’s Quebec Plant To 
Start Production 


Armco Dramage & Metal Pro 
Co., Middletown, Ohio, has ann 
that production of corrugated 
pipe at the company’s newest plant 
at Charny, 
start in October 

Under construction since June, the 


lucts 
yunced 


metal 


Quebec, Canada, will 





“ manufacture cor 
| pipe and pipe arch for 


Sone will be coated witl 


nstallatior vhere 


ron especially severe PROBLEM: 


aiso seTve as a 


t ' TIco PD od f 2 | 
ditional Armco prod To obtain at minimum cost 


the essential information on 
flow required for efficient 
Hersey Appoints New operation of a small 


Asst. Sales Manager sewage treatment 
ihe Hersey Manufacturing Com 
South Boston, Mass., has an 
inced the appointment of Ralph 

a Assistant Sales Manager 

\ir. Estus has had years of succes 
| sales experience, having tormerly 
been associated with the Armstrong 
Cork Co., and until recently with the 
Fuller Brush Co. of Hartford, Conn 


is manager of industrial sales 





Albright & Friel Move Offices 


Albright & Friel, Inc., Consulting 

ik ngineers, former! located at 12] 
South Broad St., Philadelphia, Pa 
I announced the removal of then 
to Suite 1500, Three Penn 

nter Piaza, Philade Iphia 2, Pa. The 


telephone number is LOcust 


Clay Pipe Assn. Moves Offices 


he National Clay Pipe Manufa 
turers Assoc lation, \\ ashington, 1) ( 


* The Type L-T1 will record the head 
has announced that their headquarters 


aff has moved to larger and more on the measuring flume, will indicate 
adequately equipped quarters 


the volume of flow for any time interval and will give an 
Mr. D. M. Strickland, president 


tated that this move to new offices instantaneous reading of the rate of flow. The head record, 
located at 1820 N street NW 


Washington, D. C., comes at a time made on convenient rectangular coordinates, is basic infor- 

vhen Association activities are ex 

panding manytold. Larger facilities ; : 

vill enable the Association to con and State Sanitary Engineers can check flows and volumes. 
ue to increase its services to the 


Abag sor ~ tone ae The volume reading from the totalizer dials and the rate of 
vine 0 etter expedite l quties 


its member and to accommodate 


mation for permanent record from which plant operators 


flow indicator are essential for intelligent operation. Read- 
+} 


e accelerated program of coopera 


ae ogo. 2 + ings can be made in any desired volume and flow units 


Glover Assumes New , . 
Duties At Simplex STEVENS. _.....invaluable for your reference file 


. DATA 144 poges of technical dato on recorder instal 
Sim Valve & Meter Compan 


lations plus o wealth of hydrauvli@tables and 


in addition to his 

uef Engineer, has also 

sponsibility of Assist 
of the Compan 


Simple» 


sag Man gush Bs: LEUPOLD & STEVENS INSTRUMENTS, INC. 


hief engineer in 


; h iS all ounced that BOOK conversion tables. Send $1.00 (No c.0.D.'s) = 
(,lover ! 


CONSULT WITH STEVENS INSTRUMENTATION SPECIALISTS 





4445 WN. E. GLISAN STREET + PORTLAND 13, OREGON 


oted to assistant chief et 
May 1938, and appointed 


ae j 1164 Foremost in Precision Hydraulic Instruments Since 1907 
ontinued on pa iO 


lide 
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site in the Millsdale Park 
Within a month, the De Laval 
In Pac ific Lo now low ated at 61 Beale 
San Francisco, will relocate in 
ame new Millbrae plant 
De Laval industrial build 
constructed by Rothschild, 
Weirick, 5S 
(_ontractor 


Ol chiet enyvineer in 


ot Dre xe] 


with 


i graduate 
a degree t., 
Engineering. He is a thi 
ASME and ISA 


| olog \ 


new 
ing was 
Raffin & 
(,eneral 


an 
De Laval Pacific Moves 
To New Building 


Shop and warehouse are 


This 


embly of 


con building will 


De 


truction 
house the as 
centrifugal pumps, repair and serv 
of 


lurbine Pacific Co Laval 
has announced that 
into their ice 

Millbrae indu 


acre 


moved operations, manutlacturing 


201 last 


iitibrae 


mpan ha 
ilding if 
\ 


trial filters and general ware 


on a 27 hou ing tor both De Laval firms 


F-11200 


Straight Split Sleeve 


F-12205 
Bell Split Gleeve 


with Cc LOW mechanical joint 
SPLIT SLEEVES 


Don't be caught short this winter without a stock of Mechanical 
Joint Split Sleeves. Be prepared with sleeves for every size pipe in 
your system. Clow split sleeves fit all classes of cast iron pipe, and 
make a fast, simple, permanent repair 

F-1200 Straight Split Sleeves will repair breaks in the barrel of the 
pipe. F-1205 Bell Split Sleeves will repair damaged joints of under- 
ground pipe, as well as the barrel 

Clow Split Sleeves are shipped complete with joint accessories. All 
sizes 3” through 16” available for immediate shipment. 


James B. Clow & Sons 
Inc. 

201-299 N. Taiman Avenue, Chicago SO, Illinois 

Subsidiaries: Eddy Vaive Company + towa Vaive Company 
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lrancisco 


tilt-up 





Infilco Promotes Kominek 


Infilco, Inc., Tucson, Ariz., has an- 
nounced that Edward G. Kominek has 
been promoted to 
position of Gen- 
eral Sales Man- 
ager 

In his new posi- 
tion Mr. Kominek 
will have general 
supervision of all 
sales representa- 
tives in the coun- 
try for Infilco, 
Inc., as well as for 
Infileo Canada, Infilco Mexicana, and 
offices in other foreign countries. He 
has been assistant sales manager since 
1950. 

Mr. Kominek has the 
company since 1937 when he joined 
it as a research chemist with the ex 
ception of a brief leave of absence in 
1944-45 when he was loaned to the 
Houdaille-Hershey company to super 
vise their Atomic Energy plant at De 
catur, Illinois 


been with 


Fischer & Porter Opens 
El Paso Office 


Fischer & Porter Company, Hat- 
boro, Pa., has established a district 
sales office at 607 Montana Street, 
El Paso, Texas 

Charles Allen, formerly a field 
engineer in the firm’s Houston of- 
fice, has been named district man- 
ager. 

The El office was estab- 
lished because of the growing in- 
dustrial importance of the area and 
Fischer & Porter com- 
plete process instrumentation is 
finding increasing application in 
the refining industry, water, sew- 
age and industrial waste plants. 

The El Paso sales territory com- 
Mexico most of 
San 


Paso 


because 


prises New and 
‘Texas west of and including 


Angelo 


Jeffrey Opens Office 
In Raleigh, N. C. 


The Jeffrey Manufacturing Co., 
Columbus, Ohio, has announced the 
opening of a new district office in 
Raleigh, North Carolina, under the 
management of J. R. Brisley. Lo- 
cated at 116 South Harrington St., 
the office will promote and sell 
products of Jeffrey "s ( onveyor Di- 
vision in North Carolina and a 
part of Virginia. 

Mr. Brisley, a Navy veteran of 
World War II, is a 1942 graduate 





of Sheftield Scientific School, Yale 
University. He joined Jeffrey in 
1945, transferred to the company’s 
Philadelphia office in 1947 and in 
1949 was made manager of the 
Baltimore office 


B-I-F Adds Two Sales 
Engineers To Philadelphia 


B-I-F Industrie Inc., Provi 
dence, R. I., has announced addi 


] 


Making tight, de- 
tional Sales Engineers in its Phila g "9 


delphia office pendable joint on 


Frank J. Mahoney was formerly ? wes Jeffersonville job 
employed as Senior Chemist and ' ; 
Consultant for the Flint, Mich., 
Water Works Dept. He holds de Kalktite. 
grees from Michigan State College 


and the University ot Michigan 


with Ropax and 


james M. Hine has been afhli 
ated with B-l Industries for 


more than twelve years in Hunt 
eal Vi'ieic's Sate | TO GET TIGHTER SEWER JOINTS 


of Brown University, Providence 





These representatives will make 


tele headquarters in she Phils | Jeftersouville, ind., Specitiod ERR 
providing that area with addi 


tional factory-trained engineers for packing and 
To reduce rround water infil- i 
and controls; Proportioneers 5 cold applied 


. ' tration to a minimum and pro 
_chemica proportioning equip | J 
and Omega Machine Co tect against overloading the O15 Gang: 


chemical feeder sewage disposal plant, Jefferson 


Builders-Providence, Inc., flow me 


sewer joint 
ville, Ind., needed positively 

ne compound 
tight, dependable sewer joints in 


y~ . 


Foxboro Signs 
their new 25-mile sewer project. 


Japanese Associate 

ro Company, Foxboro That is why they chose Ropax and Kalktite, recognized 
_ has announced that Fox- | from coast to coast over a 30-year period for produc ing 
boro instrumentation for Asiatic | exceptionally fine results. 
industries will shortly be available ; 
through the Yokogawa Electric | Ropax is a non-porous sewer joint packing that provides 


Works, Ltd, Tokyo, Japan. The additional joint sealing material. It forms a solid, watertight 
eye . a = er seal when caulked back in the pipe bell and permits proper 
| clectriesl strip ; pipe alignment. Available in %” to 14” diameters, there is 
Ropax packing for all sizes of bell and spigot pipe 

\\ lise 

oe ane amd Kalktite is a sewer joint compound that is mixed and 
e manufactured applied cold on the job. It sets up even under the most 
and at associ 


lol ind Montreal 


adverse pipe laying conditions, forming a dense, tough and 


te internatins flexible seal that allows normal sewer line settlement and 


lect the alignment deflection. Economical to use, Kalktite allows 


ci 


unt of supply in installation of more joints per man, per hour, per day. 
availability an , 


een WRITE TODAY for samples and new 
catalog with detailed information on 
getting better, tighter sewer joints with 


Universal-U. S. Pipe Ropax and Kalktite. 


lects Officers 
Elects O PRESSTITE 


ver Pipe Cor pora- | Seacime Camvounes 


“Cleveland, ‘Ohio, | 2 PRESSTITE ENGINEERING COMPANY 


| 


n page 118A) | 3780 Chouteau Ave., St. Louis 10, Mo, 
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Confidentially folks, by our stand- 
irds, bacteria have a poorly balanced 
ex life. They have to reproduce 
through fission 

Pity the bacteria: no sex, no pas- 

on, no soul mate, and requiring 
biochemical and physical nutrition 
factors over which it has no control 
The sex life of bacteria can be briefly 
ummarized as one of impersonal 
optimisrn—essentially a food rela- 
tionship 

Harmonious balance between bac 
teria and food is the basis of maxi 
mum efficiency in sewage treatment; 
a condition rarely achieved 

BIONETIC* is FIRST AID TO 
WASTE TREATMENT and utilizes 
various biological mechanisms to 
effect the improvement of ailing 
digesters. Flow through rates of 
trickling filters, after BIONETIC 
treatment, have been returned to 
normalcy by removal of grease and 
ludge and without removing ballast 
damaging the zoogleal growths. 
Hundreds of cities have cleaned their 
collection systems and lift stations 
and eliminated odors on the lines 
and at the plants 

Confidentially, 
too 

Send for FREE informative litera- 
ture and your FREE certificate in the 
Loyal Order of Manhole Sniffers. 
Mail coupon below 
eeerereeeeeeeeeeeeeeeeeeeeeeeeeeee 


 ~ 


Oo! 


you save money 


a i \~ 


Texas 


ar 


», 


val 


Houston 
the 
Rem 


h Talks 


Digestion 


Cleaning Collection Systems 


‘ 


and Grease 


< 


=9 
ts 
ne 


e of Trickling Filters 


ucge 
Tr 


NETIC Te 


FREE 


Ode 


eliance Chemicals Corp 
O. Box 6724 


he Bionetic Division 


City and State 


T 
R 
P 


WYTTTITITITIIIITITT TTT TTT 
*Reg. TM: Reliance Chemicals Corp. Applie only 
to « sbecihe method of manufacture of preserved 
culteres of benehcial micro-orgamim: of weniform 
potency that are field tested in waite treatment 
plants 
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ae 


vo 


at a recent 
Directors 
offic ers 


that 
fJoard of 
elected new 


has announced 
meeting of the 
the 
as follows 

Mr. S. O 
the Board; Mr. R. | 
President; Mr. R. H. | 
tive Vice President 
Mr. |. |. Satow, 
Mr. H. B. Bodenhamer, 
Sales Manager 


The 
der 
the 
sewer pipe 


‘ ompanies 


Chairman of 

McFall, 
xley, Execu 
and Treasurer ; 
Secretary; and 
(;eneral 


MeFall, 


which operate un 
specialize in 
vitrified clay 
articles, and 
culvert pipe 
general offices are 
(ommerce 


two firms 
management 
production of 
and related 
and 


one 


concrete sewer 
The companies’ 
in Cleveland’s | 


Building 


nion 


Simplex Moves New York Office 
lhe Valve and Meter 


Company, Lancaster, Pa., has an 
nounced the establishment of tt 
New York City office at 117 Liberty 
York 6 
and services will be super 
s in the past, by Mr. George 
district manager. Mr 
Lodge will continue to han 
Simplex sales for Central and 
New Jers The New 


office will schedule 


Simplex 


Street, New 
Sales 
ed.a 
Walker, 

E. M 

dle 

Northern 

York City 

ervice equipment in the met 

Long Is 


jersey 


8 8) 
and 
ropolitan 
land, Connecticut 


area, including 


and New 


Foxboro Appoints Rogers 
West Coast Manager 


lhe 
Mass., 
ers, formerly manager of the Los An 
branch, has appointed 
manager of the company’s West Coast 


Foxboro Company, Foxboro, 


has announced that R. E. Rog 


we les been 
sales activities 

Mr. Rogers has headed the Los An 
geles office since 1946, formerly ser\ 
ing as industrial engineer at the Tulsa 
and New y ork He 
make his new headquarters at Fox 
boro’s newly completed branch fac 
Leandro, Calit 


offices plans to 


tory in oan 
Los \n 
W. Pitt, 


Shreve 


Replacing Mr. Rogers as 
geles branch manager is § 
who has transferred from the 
where he has 
1948 


been 
D. FP 


has been 


port, La . othce 
branch manager 
Thomas, industrial engineer, 


to branch manager at 


since 


promoted 
Shreveport 


Koppers Promotes Weidlein 


Inc., Tar Prod 


Kopp rs Company, 


bL 


Surer Gland Lubrication 
for Centrifugal Pumps 


THE Z-F GREASE SEAL 


Eliminates that trouble spot where shaft 
enters casing. Applies constant positive 
lubrication to packing and shaft—auto- 
matically. Excessive heat, rapid wear, 
leakage and scoring will disappear as the 
Grease Seal applies a constant flow of 
lubrication when pump starts until it 
stops—automatically. Many other advan- 
tages, too. Write for complete descrip- 
tion and price 


ZIMMER and FRANCESCON 





MOLINE, ILLINOIS 


ROTO-TROL 


RF-2 


This 2-pump RF-2 Roto- 


Trol assures equal use and 


WITH 
ALTO- 
TROL 

ternate starting cycles. 


The RF-2 operates both pumps together, 
when required. RF-2 installations give 


wear of both pumps. Each 


pump is operated on al- 


dependable service year after year, with 


the minimum of attention 


Write for full data 


WATER LEVEL CONTROLS DIVISION 


HEALY - RUFF COMPANY 


783 HAMPDEN AYE., . PAUL 4, MINK. 














icts Diy Pittsburgh, Pa., has an 
R. B. Werdlein, tor 


Supervisor in the 


nounced that 


, 
mer] l raining 


Industrial Relations Section, has been 
Assistant in 


appointed Administrative 

the Division’s Sales Department 
\ native of Pittsburgh, Mr. Weid 
lein joined Koppers 
heen Personnel Manager at the Fol 
lansbee plant before he became Train 
rvisor He was graduated 
l'niversity and re 
e from the Uni 


aw School 


Aurora Pump Names 
Sales Engineers 
Pump 


\urora 
[1] has announced two recent addi 
| 


tions to its eastern Sales torce 


Division, Aurora 


Charles S. Quillen has been ap 
Engineer in the New 
Quillen was 
Institute of 


1933 and comes to 


pon ted Sales 
lerse territory Mr 
graduated from Drexel 
fechnology in 
\urora with a wide background of 
experience in the pump sales field 
He is a member of the American In 
stitute of Chemical [engineers 
Schuyler B. Sterling will represent 
\urora’s newly established Domestic 
Water System Department, calling 
Eastern and distributors 


\ir. Sterling brings to Aurora a long 


1iobbers 
experience as field engineet and sales 
representative in the pump field 

lhe produ ts of the Dome sti Wa 
ter System Department will be dis 


tributed from newly expanded tacili 


\ 


ties vew York Cit 


Enterprise Engine Appoints 

Atsatt Chicago Branch Manager 
Engine and Machinery 
francisco, Calif., has 
announced that Stuart F. Atsatt has 
beet appou ted Manager of the Chi 


| nterprise 


Cor pany, oan 


' 
cavo Branch 
Mr \tsatt, 6 years with Entet 
spent the last two years in 
4 
Minneapolis as District Manager 
revious to that he was project eng 


prise, has 


neer and home office sales 
for the 
Universit 


engineer 
company. He is a Stanford 
graduate in mechanical en 
gineering, and was an engineering 


omcet 1 } Nav 


during 


Combustion Engineering 
Promotes Three 
Combustion Engineering, Inc., New 
} has announced the fol 
tm10ns 
ross! from Assistant 


mtinued on page 120.4 


in 1949, and had 


'elsbaael 


For Flow 


Offer These Advantages 


1—Minimum Restriction to 
Flow 
2—Minimum Turbulence 
3—Non Clogging- Self. 
Cleaning 
4—Always Easy to Open and 
Close 
5—Manual or Automatic 
Control 
6—Lower Installation Cost 
7—Light Weight—Compact 
8—Reduced Installation Space 
9—Less Maintenance 
42”— 1252 butterfly valve with hard 
chrome edged disc, stainless steel shaft, 
bronze bearings and enclosed worm 
gear, handwheel operator. Valve body 


lined with rubber for drop tight shut- 
off at 140 p.s.i. water pressure 





\ POOn Tre 
\ amt one 
-” < 


fi Po 
a 


Metal-to-metal seating of | Valve body rubber lined 
dise. for drop tight closure 











Rubber seat in valve body 
for drop tight closure 

















In W. S. Rockwell Butterfly Valves you have the most com- 
pletely engineered line for water works, sewage and industrial 
waste treatment plants. Standard valves are built in sizes to 72° 
for 25, 50 and 125-lb., in any desired metal, with manual or 
automatic operators. Larger sizes can be built to specifications. 
Write for new catalog. 


W. S. ROCKWELL COMPANY 


BUTTERFLY VALVE . SLIDE VALVES 7 AUTOMATIC VALVES 


2825 ELIOT STREET 7 FAIRFIELD, CONN. 


Soles Representatives in Principal Cities 
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WATER CONTROL 
S a py G EQUIPMENT 


Accurate 
Simple in Action 
Easy to Install 


Easy to Maintain 


As shown, flow is from right to left; the propeller revolves in direct 
ratio to velocity of flow, and registers volumetrically in register on meter 
head. No further instrumentation necessary for logging a mainline! 


RECORDERS . . INDICATORS . . CONTROLS 


Instruments and controls can be added at your pleasure and at any 
distance desired, without disturbing the meter in the line. Here, indeed 
is the equipment for Service and Satisfaction! 


Bulletin 314 and quotations are yours for the asking 


SPARLING METER COMPANY 


ATLANTA 3 66 Luckie Street NW Box 3277 LOS ANGELES 54 
6 Beacon Street 101 Park Avenue NEW YORK 17 

1500 Bouth Western Ave 85 Industrial 6t SAN FRANCISCO 24 

1932 First Avenue SEATTLE ' 

' 207 Queens Quay West TORONTO, CAN 

ANGAS CITY 6, MO 6 E. Eleventh 6t 248 London Rd ROMFORD, ENGLAND 


OPEN FULL 


Es! 


RESILIENT-FACED DEAD SHUT 


The resilient plug-facing of DeZurik Easy-Operating Plug Valves provides 
1 cushioned closure which seals dead tight around particles in the flow. 


ECCENTRIC-SHAPED 


The matched eccentric surfaces of the plug and seat wedge tightly shut. | 


In opening the valve, the first fractional movement of the handle lifts the 
plug from the seat; a quarter-turn opens the valve easily. There’s no 
sticking, no binding—no lubrication! DeZurik Valves operate with minimum 

maintenance—despite silt or sludge in the flow. 


See us in Booth 83-84 at Atlantic City, or write 
for complete details. 


DeZURIK esx 
e COMPANY 
SARTELL, MINNESOTA 
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General Sales Manager to Manager of 
the Export Division 

Frank J. Bader, formerly District 
Manager at San Francisco, to Assist- 


| ant General Sales Manager in New 


York. ; 
Herman C. Reichard from the Kan- 
sas City Sales Office to District Man 


ager in San Francisco 


S. Morgan Smith 
Promotes Boigegrain 


The S. Morgan Smith Company, 
York, Pa., has announced the appoint 
ment of Joseph H. Boigegrain to the 
position of \ssistant to the Sales Man 
ager, Valve Division. He replaces 
Russell C. Ayers who has gone into 
private business 

Prior to his appointment, M1 
Boigegrain was Valve District Man 
ager of the Pacific Territory with of 
fices in Temple City, Calit. Harry A 
Doell, S. Morgan Smith Company 
District Manager for Turbine Sales, 
will now also be District Manager for 
Valve Sales. His offices are located 
at 68 Post St., San Francisco 

Mr. Boigegrain has been associated 
with the S. Morgan Smith Company 
since April 1, 1953. He was formerly 
associated with the Sparling Meter 
Company and more recently, the Wa 
ter Works Supply Company 


Toledo Pipe Promotes Hartsing 


The Toledo Pipe Threading Ma 
chine Co., Toledo, Ohio, has an 
nounced the appointment of ¢ 2D 
Hartsing as Manager of lield Sales 

\ member of Toledo's sales staft 
for many years, he served as the firm's 
Western Sales Manager prior to his 
present appointment. In his new post 
he will be in charge of Toledo's 
enlarged sales force of 21 salesmen 
covering the United States and Can 
ada. 

Although he will devote a considet 
able part of his time working with 
Toledo salesmen in the field, he will 
reside in Toledo, ( Ihio He can be 


| contacted through the office at 1445 


Summit Street, Toledo 4, Ohio 


Lovins Joins Photovolt 


Photovolt Corporation, New York, 
N. Y., has announced that Mr. Ger 


ald H. Lovins, formerly of Silver 


Spring, Md., has joined their staff 
Mr. Lovins holds degrees in chem 
istry as well as electrical engineering 


| and has had over 21 years’ experience 


in the laboratory instrument field. He 
will devote most of his time to the 


| development of new products 
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Literature & 


° & Catale;ss 


T-Lock Amer-Plate 
Sewer Lining 
1018 


at Corporation, South 
ilif., has just published a 
describing T-Lock 
Amer-Plate, the continuous plastic 
ewer lining. The 


new brochure 


sewer lining is a 


high polymer sheet 


ils 
> I 


vhich is permanently 


vinyl resin 
impervious 
gen sulphide and other 
acids, alkalis and salts 

lescribes in detail the 
l-lLock Amer-Plate 

or of both pre-cast and 

] lace pipes and structures 
Che brochure contains 16 photo 
I trating major sewer 
re over two million 

ot T-Lock Amer-Plate 

us¢ some of it tor 

vithout deterioration 
information is included 
composition, physical and 
chemi | properties, and the method 
incorporation of the lining in 


Taye con 


is derived 

nique haped rib 
ect from the back of the 
V hen the concrete 1s poured, 


ly surrounds the T’s, 
lly locking the lining to 

| of the sewer 
e increased cost ot orig 
mstruction and replacement 
today make the 
permanent corrosion resistant sew 
lining more important than ever, 
the most likely 


acceptance ol | 


sewer? 


use ot a 


reason tor 
increasing 


consulting and municipal 


New Movie On Bacteriological 
Water Analysis Using 
Membrane Filters 

1019 


Filter Corp Water 
has available a new 
mm sound and color 
Ih rate and 
d techniques 
riological water analysis 
he Millipore Membrane 
Filter. 
The filn 


a 


entitled “A New Stand 
\Microfiltration 


122A 
Hye ft 





Chemicals you live by 


Diamond 
Chlorine 








HERE'S ANOTHER WAY 
WE LOOK AT CHLORINE... 


ArKALI Chlorine Handbook 


illustrates another way we look at chlorine 


This drawing from the DIAMOND 
asa product that should 
be handled with maximum safety and efhciency 


As one of America’s largest producers, shipping from four stra 


tegically located plants, we have accumulated a wealth of chlorine 


knowledge — money-saving information and safety know-how PREEL’ 


available to you. For prompt shipment or service, call your nearby 
ALKALI Company, 300 


veland 14, Ohio 


write DIAMOND 


suilding, Cle 


Di1aMoOND Sales Office or 


Union Commerce 


san fiows Diamond 
mac Chemicals 


CHLORINE PLANTS: Edgewood, Md. — Muscle Shoals, Ala. — 
Painesville, Ohio — Houston, Texas. 
SALES OFFICES: New York, Boston, Philadelphia, Pittsburgh, Cleveland, 
Cincinnati, Chicago, St. Louis, Memphis, and Houston 
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j 
a tactual | 


ENSLOW crt onthe accuracy, ohn | MAM MA Le 


STABILITY | = : etch edn, manual, FREE! 
INDICATOR || iiss foetscuere 


features of this filter medium. | 
application of the filter 





use in monitoring ol 

yactive dust and other hazard foal Tells how to use 

ous airborne materials are featured xP pH and chior- 

ine control for 

efficient coag- 

viation, algae 

horities control water softening, 

waste treatment, etc. - 

lhe film is available for showing 

to public health officials and inter 
ested scientific group 


in this motion picture, which was 
prepared in cooperation with a 
number of leading technical au 


100 pages of factual detail on theory 
and application of pH and chlorine 
control. Useful every day. Clearly 
written, concise, easy-to-read. Data 
based on 25 years service to in- 
dustry. Also illustrates and describes 
complete line of Taylor Compara- 
water, and supplying on index useful in tors, tells how to —_ 

Ruiiders-Providence. Inc.. Provi Taylor equipment in 

your plant. 


log No. 83-895 dence, kK. I., has printe da four page 
WRITE FOR YOUR 
FREE COPY TODAY! 


Main Line Metering 
For checking the equilibrium of a finished 1020 


controlling anti-corrosion treatment. Cata 


color bulletin telling of the large 

avings in power realized through 

‘ . the utilization of a Venturi Insert | 
Phipps & Bird, Inc. | | Nozzle designed for metering 

liquid, steam, air, or gas W. A. TAYLO <o 

The bulletin tells how the BALTIMORE-4, MD 
mooth, stream-lined contour of 
— a | the inlet, the specially-lined throat 
4 with annual rchamber and multiple 


y Hn , 
1“ Ve: | vents, together with the special out 
¥ >), P 

+ let cone obtain high pressure-head 


WRITE 


P. O. Box 2V Richmond 5, Va. 








recovery and long retention of ini 





tial accuracy. Other advantages in 





POSITION AVAILABLE 


vesied 640 0 ‘ 
Los Alamos requires a chemist with i aii g 


good foundation in bacteriology to 


supervise laboratory section of research 
and development group working on 


methods of treatment of radioactive || ATLANTIC CITY'S 


wastes as well as operation of small 


ai 4 
joi idd | | waste treatment plants. Must have B.S NEWEST 
pee oer: sleeve” | in Chemistry, advanced degree pre CONVENTION HOTEL 


ferred, and a minimum of 10 years - po 

cloth straining bag) _ id of The Jefferson with its new facili- 
a popular water treat- experience in field of waste treatment ties for handling all convention 
ment methodinthe Salary is $600 to $700 range dependent groups is fast becoming Atlantic 


Century yn education and experience. Pleasant | City’s most popular convention 
hotel. 


For excellence — — gravity and working conditions in delightful high 

in MODERN water pressure filters— | dry climate. Liberal benefits include The Jefferson features an abun- 
treatment bares: ce. recirculation generous annual and sick leave time we el a ted 
equipment apparatus... and excellent retirement plan. Write | to handle your every need. Expe- 
| | Attn: John A. Stevenson rienced personnel. Location ideal 
in heart of Atlantic City. 


LOS ALAMOS SCIENTIFIC | | WRITE @ PHONE @ WIRE TODAY 


VER iTy FOR DESCRIPTIVE LITERATURE 
LABORATORY OF THE UNIVERS Convention Manager 


ROBERTS FILTER OF CALIFORNIA Hotel Jefferson 
MANUFACTURING CO. ico Aleman, Now Montes Atlantic City, N. J. 


607? COLUMBIA AVE, DARBY, PA. 
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easy installa 
lf-contained metering 
illing 


~~ 


taping etc re 
nimum maintenance 
plicitvy ot construction 
mw path and 


limited or 


; Self-Scouring! 
nin the capacity table while SIMPLEX PARABOLIC FLUME 


Measures open flows within +2% 


the accuracy, installa 


ime! ons ire also in 


Masonry Blades 
1021 - SEWAGE - PLANT WASTES 


Bi dag gg agg Bi rye a - WATER + CHEMICALS 


Falls, N just re 
1 4-page, color bulletin de 
Niagara Masonry Blades. 
illetin covers blade type 
applications, a compara 
ide chart, a de cription ol 


identification system and 


Continuous Volumetric Feeding 
Of Fluoride Compounds 
1022 
Machine Co Provi 
|., has just issued a tour 
lor bulletin on Accurate | 
and Continuous Volumetric Feed- | 
ing of Fluoride Compounds. 

In addition to information de 
scribing the unit and its operation, 
the bulletin goes on to tell of the 

ly ag olutions offered 
large ho ‘low height and dust 

uniform and _ visible 


hopper agitator and 


bulletin a val 
olumetri Simplex Type S Parabolic Flume Type S Flume is used alone to indi- 
In saves you the high costs of building cate flow; with meter to record and 

corder a a concrete structure to close toler- totalize. 
ances, changing piping to make a Smooth transition from circular 
special approach section. main to parabolic form speeds flow, 
It’s easy to install! Levelling pins keeps flat invert clear! Throw of 
assure proper grade. Flanged, bell lever gives quick back-flushing. Big 
or spigot inlets are in 6” to 36” chamber traps sediment, keeps 
standard pipe sizes. piezometer hole clean! 


WRITE FOR BULLETIN 800 
SIMPLEX VALVE & METER COMPANY, DEPT. WS-10 
Automatic Flow Responsive 7 EAST ORANGE STREET, LANCASTER, PA. 


Water Treatment Accurate instruments and controls since 1904 


~ m PL 
utomat ind pro & i EX 


‘Flow ‘Responsive Water 


tinued on page 124A VALVE ND METER COMPANY 
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THOROCLEAR 


Invisible Water Repellent 


Ask your dealer about this 
powerful silicone water repellent 
developed by years of research by 
General Electric Company and 
now produced by us for your pro- 
tection. Ask for Circulars No. 
30 and 31]. 

No change in color or texture 
of brick, limestone, sandstone, tile 
or stucco surfaces. Applied by 
brush or spray. 

Keep water out of your ma- 
sonry walls and protect interior 
plaster, paints and expensive fur- 
nishings. 





THORITE 


20 Minute Set Patching Compound 


Repair those broken sills, steps, 
concrete floors, chimneys and 
other defective masonry! Ask for 
circular No. 20. 


THOROLOK 
NO. 100 


Use it for your basement or 
factory floors. New, with spe- 
cial alkali resistant pigments. Ask 


for Color Card 32-C. 








your name, address, and item key number. 


Treatment to prevent dangerous 
under or over-treatment with re- 
sultant disagreeable taste 

This two-page bulletin tells how 
Proportioneer’s Automatic and 
Proportional Chem-(-Feeder, 
Model 4D2-5D3, will feed steriliz- 
ing liquid in strict proportion to 


| variable flow, irrespective of 


changing flow rate. Recommended 
for gravity water supplies, this 
feeder starts, varies, and stops dos- 
age as the water comes on, fluc- 
tuates, and tapers off 


Comparison Of Filtration Practices 
1024 


Graver Water Conditioning Co., 
New York, N. Y., has available a 
reprint on Modern Filtration Prac- 
tices that provides a comparison 
between diatomite and sand filtra- 
tion practices for swimming pool 
purification. 

This article presents, in tabular 
form, the superior features of both 
types of filters under such cate- 
gories as initial investment, oper- 
ating cost, water quality, super- 
vision and maintenance. There is 
also a graphic comparison of the 
size and number of each type of 
filter required for many different 
pool sizes and the accessories 
needed 


Pneumatic Sewage Ejectors 
1025 


The Blackburn-Smith Mfg. Co., 
Hoboken, N. J., has just issued a 


| revised catalog on the BYackburn- 
| Smith Pneumatic Sewage Ejector 


System. 
Included in the catalog are pho- 


| tographs, graphs, dimension dia- 
grams, and operation data covering 
| the various types of ejectors made 


by the company, including single 


| and duplex units, and the new all- 


Manufacturers of 


WATERPLUG, THOROSEAL, QUICKSEAL 


for all types of 
masonry protection! 





GET OUR PICTORIALLY DESCRIBED 
LITERATURE “HOW TO DO IT” 


STANDARD DRY WALL PRODUCTS, INC. 


Water & Sewace Works, OcTrorer, 1955 


steel design 


Air Release Valves 
1026 


Simplex Valve & Meter Com 
pany, Lancaster, Pa., has just pub- 
lished a colorful &-page bulletin 
describing their Automatic Air Re- 
lease Valve. 

\ccording to the bulletin, this 
valve has the properties of provid- 
ing a small unit having the func- 
tions of releasing automatically air 


| accumulations from systems and 
| pipe lines operating under pressure. 





interested in equipment or 


elif 


literature 
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Reader Service Card with your name, address, and item key number 


Listed in the bulletin is informa- 
tion on essential requirements, 
methods of installation, operation, 
weights, and 


construction, uses, 


dimensions 


Rate of Flow Controller 
For Filter Effluent 


1027 


The koxboro (¢ Fox 
boro, Mass., has available an engi 
neering data sheet on Filtration 
Rate Control With The Magnetic 
Flow Meter. 
According to the 
requires 


ompany, 


data sheet, the 
restriction 
taps and 
sed in filter con 
transmitter, a 
located in 


new meter no 


in the line, no 
10 straight runs. | 


consists ot a 


pressure 


trol, it 
ww recorder-controller 
the operating gallery, and a pneu 
operated butterfly valve 
the 
bulletin 


matically 
controlling effluent 

Che tates that the efflu 
ent passing through the transmitter 
pipe millivoltage di 
rectly proportional to the flow 
Picked up by two electrode in the 
recorded di 


generate a 


signal is 
lume flow, with devia 
the controller 


pipe, this 
rectly 
tior 


as VO 


corrected by 


AC Operated 
pH Indicator 


1028 


lLeed w Northrup ( 
Philadelphia, Pa., has available a 
data sheet on L&N pH Indicator 
for Stabilized AC Operation. This 
data sl fully how the 
indicator is being used for pH and 
redox work, Fischer titra 
and other de id top and end 
both lab 


Ompany, 


eet describes 


Karl 


measurement in 
indi 
sheet 


lia 


pertinent 


ire listed in data 


photographs and circuit ¢ 


rate instrument design 
feature 


the 


Complete 
trument a 
uired accessories 

irranged in ta 
order” instructior 


heet 


Permutit Precipitator 


1029 


| 





e The Marlboro Sewage Department had 
an annoying problem. When conventional 
coatings were used, metal arms on trick 
ling filters corroded quickly—so quickly 
that 
less chore 


Then 


maintenance was a seemingly end 


Metal 


a new method was tried 





Protection for Water Lines 


Koppers makes hot applied Bitumastic * 
Enamels that protect interior and ex 
terior surfaces of large-diameter water 
lines force 


found 


literature 


agoinst every corrosive 


underground. Write for free 











MADE ONLY BY 


Trickling filters in operation at sewage 
disposal plant in Marlboro, Mass. Metal 
arms are protected against corrosion 
by Bituplastic No. 28. Ordinary coat- 
ings proved unsatisfactory. 


surfaces were sand blasted, and given one 
coat of Bitumastic® Priming Solution, 
followed by two coats of Bituplastic® No 
’* Three years later the coating was in 
there was slight evi 
but, in 


In spots 
dence of chipping and cracking 
general, the coating was in excellent con 


Sprec ted 


dition 

The Marlboro Sewage Department is 
well with 
Bituplastic No. 28 


has ever come close to this record 


the performance of 
no other coating 


satisfied 


Koppers makes a family of cold and 


hot-applied protective coatings, each 


specially formulated to control specific 


kinds of corrosion. Write for complete in 


formation on how these durable coatings 


can give your sewage plant long-lived 


protection against corrosion 


KOPPERS 


ITUMASTIC Protective coarines 


SOLD THROUGH 


INDUSTRIAL 


DISTRIBUTORS 


KOPPERS COMPANY, INC. 
Tar Products Division, Dept. 1061-T, Pittsburgh 19, Pennsylvania 


District Offices: Boston, Chicago, Los Angeles, New York, Pittsburgh, end Weedwerd, Ala. 


WATER & SEwace Works, Octoser, 1955 











General offices and works 


© If interested in equipment or literature mentioned below, 


mail a 


Reader Service Card with your name, address, and item key number. 


(HYDRO-TITE? 


DEPENDASLE JOINTING COMPOUND 
Seals Bell and Spigot Water Mains 


Economical—Effective 
Over 35 Years Of Dependable Performance 


HYDRAULIC DEVELOPMENT CORP. 
MAIN SALES OFFICE 50 CHURCH ST., N.Y.C. 








W. Medtord Sta., Boston, Mass. 





MUNICIPAL 
aePPLIES 


Write Today for 100 Page Catalog 


W. 5. DARLEY & CO., Chicago 12 











Switch to 


ART TERAPILT 


\ = Trade Mark Reg US. Pat Off 


the modern, all-purpose 
filtering medium 





y le, Trad 


Address all inquirice 
PALMER FILTER EQUIPMENT CO 
8277 E tth St 


ts to 


TENNESSEE CORPORATION 





1028 CONNECTICUT AVE., 
WASHINGTON 6, 0.C 


N.W. 
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antage recommenda 


diagrams 


many ady 


tions, flow and specifica 
tion 
bulletin, the 
through its 


ethcient 


\ccording to the 
Precipitator offer 
three basi cde ign an 
impurities from 


absorp 


means of removing 
a liquid by 


ettling 


precipitation 


tion, and filtration 


Weir Tank And Flow Splitter 
1030 


(Omega Machine Co., Providence 
R. I., ha just 1s bulletin 
howing how its Proportioning 
Weir Tank and Flow Splitter, for 
dividing the flow of a solution or a 
suspension to two points of appli 
substantial saving 
in installation costs valuable 
plant supplemented by 
i single chemical feeder 

The bulletin discusses how the 
operating principle of the weir tank 
is that the discharge through the 
rectangular varies directly 
with the length of the weir crest 
while the splitter divides the 
total length of the 
two parts. A simple manual adjust 
ment on the plitter provides 
a lO to 1 range in flow distribution 

In addition to de infor 
n on the pre 1, opera 
ao control ible 


sued a 


cation, provides 
and 


pace when 


wer 


flow 
weir crest into 


flow 


criptive 
criptiol 
ystems pos 


mati 
tion 
the bulletin contains diag 

Continued on pad 


rams 
129A 





POSITION VACANT 
NEW ROCHELLE SEWER DISTRICT 


SANITARY CHEMIST 


Recent graduate in chemistry or 
suitable experience in sanitary 
chemistry to take charge of labo- 
ratory for new primary treatment 
plant. Excellent chance for ad- 
vancement for either young man 
or woman. 

Salary—$3780 per annum 

Personne! Office 

County of Westchester 

County Office Building 

White Plains, New York 








of the Permutit Precipitator. 


HELP WANTED 


Graduate engineer, experienced in 
layout or operation of water supply and 
waste disposal systems, as sales engineer 
for an Eastern manufacturer of a lead- 
ing, nationally advertised line of water 
and sewage works equipment. Requires 
considerable travel. Good salary—excel- 
lent opportunity for the right man to 
advance rapidly. Your identity and 
confidence will be respected. Submit 
complete resume to Spooner & Kriegel 
(agency) 50 Church Street, New York 
yf 














Swedish Engineer 
Age 32 

(leading position in consulta- 
tion engineering firm for water 
and outlet foundation in Swe- 
den) seeks situation in U. S. A. 
or elsewhere. 
Please write: 

Box 9670 
POLACK’S ADVERTISING 


Copenhagen, Denmark 











FOR SALE 
CAST IRON PIPE 


NEW 
5,000 Feet 4” Class “150” 
Mechanical Joint 
5,000 Feet 6” Class “150” 
Mechanical Joint 
USED 
1,000 Feet 12” Class “200” 
Bell G Spigot 
1,000 Feet 18” Class “100” 
Mechanical Joint 
1,000 Feet 24” Class “200” 
Bell G Spigot 
Lerge inventory Herd-to-get Cast Iron Water 
Mains Fittings _- to 36”, firehydrents 
valves. 

Complete tecitinies for flanging and brazing 
cast iron pipe and fittings to your 
specifications. 
immediate Delivery 
Write — Wire — Phone 


BROWN- STRAUSS CORP. 
1546 Guinotte Kansas City, Mo. 
Phone HA. 1000 





Bo. the F enw ay 


Bos fon.» Mass} 


Attractive, « 

rox suites 

near a more jua and Bos 
¥ t ersity Moderr 

building f $6 double 
* 
- FAMILY PLAN 


tal rates for permanent quests 


CAN TERBURY J 


14 Charleagate West, Boston, Mase 





Consulting Engineers 


SPECIALIZING (8 THE FIELD OF 
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ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage, Industrial Wastes and incineration Prob- 
lems—City Planning, Highways, Bridges and Airports— 
Dams, Flood Control, industrial Suildings—investiga- 
tions, Reports, Appraisals and Rates—Laboratory for 
Chemical & Bacteriological Analyses—Complete Service 
on Design and Supervision of Construction 

Three Penn Center Plaza 
Philadelphia 2, Pa. 


BOYLE ENGINEERING 


Consulting Engineers 


Water Sewers Streets 


Structures Surveys 

Special Districts 
3913 Ohic, Rm. 200 
Sen Diego 4, Calif. 


Reports 


331 Spurgeon Bidg. 
Senta Ana, Celif. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val 
ations Rates Management Lab 
oratory—City Planning 
210 E. Park Way, 
Pittsburgh 12, Penna. 











Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief. Sewerage, Sewage Disposal, Drainage, 


Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6, Ill. 








JOHN J. BAFFA 


Consulting Engineer 





Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 








. Albertson & Associates 


Engineers 


Water and Sewage Works 

plndustrial | Wastes—Retuse 
icipal Projects 
Airdelde-—Induatral Buildings 


Repo 
wn ee Service 
110 William St. 














Buck, Seifert and Jost 
Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu 
ations, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. 


New York 


New York 7, N.Y. 


Chas. W. Cole & Son 
Engineers — Architects 


Sewerage, Water Supply, Bridges, 
Highways, Toll Roads, Industrial, 
Municipal and Commercial Buildings 
220 W. LaSalle Ave., South Bend, Indiana 
Central 4-0127 














CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports, Traffic Studies, Airports, Gas 6&6 
Electric Transmission Lines 


351 East Ohio St. Chicago 11. Illinois 








MICHAEL BAKER, JR., INC. 
The Boker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, Highways, Sewage Disposal Systems, 

Water Works Design and Operation 

City Planning— Municipal Engineering 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 


Jackson, Miss. Herrisburg, Pa. 


Civil and Sanitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 
2015 West Fitth Avenue 
Columbus 12, Ohio 




















W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIG ATIC NS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, P 


COTTON, PIERCE, STREANDER, INC. 


Associated Engineering Consultants 
132 Nassaw St., New York, N. Y. 
6 Beacon S1., Boston, Mass. 
55 Caroline Rd., Gowanda, N.Y. 
2718 Garfield $t., Hollywood, Fie. 
Water Supply Treatment, Distribution 
Sewerage, Sewage Treatment, Refuse Disposal 
Trade Wastes, Power Plants 
Reports, Plans, Supervision 








BURNS & McDONNELL 


Consulting and Designing Engineers 
Kansas City. Cleveland, 


Mo. Ohio 
P.O. Box 7088 1404 E. 9th St. 








DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highwaye 
Grade Separations Bridges—Subwaye 
.ocal Transportation 


Investigations Reports Appraisals 
Plans and Supervision of Construction 


150 North Wacker Drive Chicago 
79 McAllister Street San Francisco 2, {. 








BLACK & VEATCH 


Consulting Engineers 


Water Sewage — Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 


Camp, Dresser & McKee 
Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re. 
ports; Design and Supervision; Research 
and Development; Flood Control 














BOGERT AND CHILDS 


CONSULTING ENGINEERS 


Dreinege * 


624 Madison Avenve, New York 22, N. Y 





FAY, SPOFFORD & THORNDIKE 


Engineers 


Jenn Fg 4 

Bien Bowman wpitite Bi iylana 

Sarrelt A. Farwell rane e Linesia 
Hewerd J. Williame 


Water Suppl Siotrinution—-Oreinage 
beverage and od pow ont 


Port one v minal pear ines “ Sides 
nvestigat “A, -—™ Designs: "Vv vel sieatlons 


jupervision of Cone 
BOSTON NEW YORK 

















CAPITOL ENGINEERING 
CORPORATION 
Engineers—Constructors—Management 
SEWAGE WATER 
SYSTEMS WORKS 
Designs and Roads and 
Surveys Streets 
Planning Airports 
Bridges Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 








Finkbeiner, Pettis & Strout 


Carleton 6. Finkheiner, ©. &. Pettis, Harela K. Streut 
Consulting Engineers 
Reports Designs Supervision 
Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Valuations 6 Appraisals 
518 Jefferson Avenue Toledo 4, Ohile 








Additional Engineers Cards on Next Page 


Water & Sewace Works, Ocroser, 195! 











F. R. FRIEDEWALD 


COMSULTING ENGINEER 
Waterworks & Sewage #& Gas Supply and Dis 
tribution @& Drainage & Street improvements 

Estimates & Reports @& Surveys 
311 SOUTH FIRST ST., BELLEVILLE, KLLINOIS 
Phone: Belleville 3225 


HAZEN AND SAWYER 


Engineers 
Richard Hazen Altred W. Sawyer 
Suntetpes and Industrial Water Supply 
urifieation and Distribution 
Sewage Works and Waste Disposal 
Investigations, Design, 
Supervision of Construction and Operation 
122 East 42nd Street New York 17, N.Y. 


A. J. LANNING 
Sanitary Engineering Co., Inc. 
Consulting Engineers 


Professional Building 
1100 South Broad Street 
Trenton New Jersey 








Freese, Nichols and Turner 
CONSULTING ENGINEERS 
2111 NATIONAL STANDARD 

BUILDING 
HOUSTON 2, TEXAS 
CH-1624 


HENNINGSON, DURHAM 
& RICHARDSON 
Consulting ms oY ~—' 1917 for more then 
cities towns 


Water Works, Light and Power, Sewers, 
Sewage Treatment, Reports, Flood Con- 
trol, Appraisals, Drainage, Paving 


2962 Harney %., Omaha 2, Nebraska 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 
SPARTANBUBG. S. C. 

Water Suppl —Power Plants 


Sewage Dis aluations 6 Appraisals 
Industrial Waste — Industrial Plant Design 











GANNETT FLEMING CORDDRY 
AND CARPENTER, INC. 


Engineers 

Peake. te ee = 
itteburgh, Pa De Beach, Fla. 
Philadelphia, Pa Pleasantville, N. J. 
Water Works, Sewage, Industrial Wastes 
md Garbage Disposal—Roads, Airports, 
Bridges, Flood Control, Traffic & Parking, 
Appraisals, Investigations & Reports 


JAMES and BAXTER 
Associates, Inc. 


Architects and Engineers 
A complete professional service 
Architectural, Civil, Industrial, Municipal 
2962-64 Coral Way. Miami 34, FLORIDA 





WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 














GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 


The Jennings-Lawrence Co. 


Civil & Municipal Engineers 
Consultants 
Water Supply. Treatment 6 Distribution 
Sewers & Sewage Treatment 
Reports — Design — Construction 


1392 King Ave. Columbus 12, Ohio 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statler Building. Boston 16 














GLACE AND GLACE 


Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design. Construction and 
Supervision of Operation 
1001 North Front St. Harrisburg, Pa. 


Jones, Henry & Williams 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bidg. Toledo 4, Ohio 


Nusspaumer, CLarxe & Veizy, Inc. 


Newell L. Nussbaumer—irving Clarke— 
Charles R. Velzy 
Water Supply and Treatment 
Sewerage 4 Sewage Disposal 
Garbage Incineration 
Municipal Planning 
500 Fifth Avenue, New York 36, N. Y. 


327 Franklin St. Buffalo, N. Y. 

















GREELEY AND HANSEN 


Engineers 
Samuel A. Greeley Paul Hansen (1920-1944 
Paul E. Langdon Kenneth V. Hil 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage. Sewage Treatmen! 
Fleed Control, Drainage, Refuse Disposal 


220 5S. State Street, Chicago 4 


R. L. KENAN & ASSOCIATES 


Consulting Engineers 
Design and supervision of 
municipal improvements: 
WATER WORKS SEWAGE SYSTEMS 
AIRPORTS DRAINAGE 
Harbor and waterfront improvements 
MONTGOMERY, ALA., PENSACOLA, FLA. 





PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Wellington Donaldson, Staff Consultant 


Water, Sewage, Drainage and 
Industrial aste Problems 


Structures — Power — Transportation 


5! Broadway New York 6, N.Y. 




















wt HAVENS 
a. «A. euReER * ©. TOLLE * WwW. JONES 
“. 4. @OSELEY 4. Ww. avery 
*. & PaLoeeaY *. 6. onoway 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE. INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 
LEADER BLOG WOOLWORTH 8.06 
CLEVELAND 14, 0 NEW YORK 7. N.Y 


Engineering Office of 
CLYDE C. KENNEDY 


SANITARY ENGINEERING 


SAN FRANCISCO 


. . 
Malcolm Pirnie Engrs. 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcoim Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply - Water Treatment 
Sewage and Waste Treatment 
Drainage - Sewerage - Refuse Disposal 


25 West 43rd St. New York 36, N. Y. 








Hayden, Harding & 


Buchanan 
Consulting Engineers 
lohn L. Hayden 
John H. Harding Oscar |. Campia 
Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


810 Park Squere Building, Boston, Mass. 








Morris Knowles, Inc. 


Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal. Valuations, Labora 
tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 











Twe Prromerer Associates, Inc. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurements & Special Hydraulic 
Investigations 


New York, 50 Church Street 





Water & Sewace Works, OcToper, 1955 
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e If interested in equipment or 


literature 


mentioned below, mail a 


Reader Service Card with your name, address, and item key number 


129A 





LEE T. PURCELL 
Consulting Engineers 
Water Supply & Purification; Sewerage & 
Sewage Dis l; Industrial Wastes; Inves- 
tigations & Reports; Design; Supervision of 
Construction & ration 
Analytical Laboratories 


36 De Grasse Street Paterson 1, N.J. 


Benjamin L. Smith & Associates 
Engineers 
Investigations — Reports 


Designs — Supervision Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7. New York 


Wertz Engineering Co., Inc. 


Consultants, Designers & Constructors 
Water Supply & Purification 

Sewage & Industrial Waste Treatment 
Stream Pollution Studies 

Chemical 6 Bact. Laboratory Service 


441 North 2nd St. Reading, Pa. 








Thomas M. Riddick 


Conssiting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, Stream 
Pollution Investigations, Chemical and Bac- 
teriological Analyses. 


369 East 149th Street 
New York 55, N. Y. 





SPANSKI and WILLIAMSON 


Engineers — Geologists 
Groundwater Exploration 
Investigations and Reports 

P.O. Box 151 
Springfield. Illinois 


WESTON, ECKENFELDER AND ASSOCIATES 


Consultants 
Engineers + Biologists + Chemists 
Industrial Wastes 
Stream Pollution Air Pollution 

ater Sewage 
Surveys Research Development 
Engineering - Operation Supervision 
Evaluations and Reports 


Newtown Square, Pa. Leonia, N. J. 


Process 
Anal yses 








ROBERT AND COMPANY 
ASSOCIATES 


Engineering Division 


ATLANTA 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


327 S. LaSalle St. 
Chicago 4, Ill. 


Hershey Building 
Muscatine, lowa 


Weston & Sampson 


Water Supply, Water Purification, Sewer 

age, Sewage and Industrial Waste Treat 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon St. Boston, Mass. 











RUSSELL AND AXON 


Consulting Engineers 
Civil 


Industrial 


Sanitary——Structural 
Electrica! 
Rate Investigations 
408 Olive St., St. Louls 2, Mo. 
Municipal Airport, Daytona Beach, Fia. 


Alden E. Stilson & Associates 
Limited 
Consulting Engineers 


Water Supply—Sewage— Waste Disposal 
Bridges—-Highways—Industrial Buildings 
Studies—Surveyse—Reports 


245 North High St. Columbus, Ohio 


Whitman & Howard 
Engineers (Est. 1869) 


Water Supply, Water Purification, Sewerage 

Sewage Disposal, Water Front Improvements 

and all Municipal and Industrial Develop 

ment Problems, Investigations, Reports, De 
signs, Supervision, Valuations 


89 Broad &t., Boston, Mass. 








J. E. SIRRINE Company 


Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 


UHLMANN & ASSOCIATES 


PAUL A, UHLMANN H. E. BONHAM 
CARL E. KUCK NYE GRANT 
Consulting Engineers 
Water Supply and Purification 
Sewage and Industria! Waste Treatment 


4954-58 N. High St. Columbus 14, O. 


WHITMAN, REQUARDT 
& ASSOCIATES 


s — Consult 





Civil Sanita Structural 
Mechanical— Electrical 
Reports, Plans, Supervision, Apprateals 


1304 St. Paul Street 
Baltimore 2, Maryland 























Continued from page 126A 


Mechanical Joint Pipe 
And Fittings 
1031 

Warren Foundry & Pipe Corpo 
New York, N. Y., has just 
uublished a new 32-page booklet 
lescribing Warren-Spun Mechan- 
ical Joint Pipe and Fittings. 

Che booklet provides the detailed 
method of installation, standard di 
mensions, thicknesses and weights 
and a table of standard 
classes, thicknesses and weights of 
Warren-Spun mechanical joint pipe 
available trom the company 
everett, Massachusetts, plant 


ration, 


1 
I 
( 


sizes, 


Strip-Chart Recorders 
1032 
The Bristol Company, 
} just published a 


Water 


Lon nas 


bulletin describing the com 
pany’s line of 6-inch Strip-Chart 
Recorders for pressure, liquid level, 
temperature, flow, and mechanical 


new 


motion 

The 12-page, two-color bulletin 
tallation drawing 
ot applying the 


different vari 


contains in 
showing method 

instruments to the 
ables, as well as photographs of the 
various models their feature 
The use of the recorder as a re 
ceiver for remotely generated sig 


and 


nals, either pneumatic or electrical 


I also described 


Small Pneumatic Control 
For Flow or Pressure 
1033 
Builders-Providencee 
dence, R. I., ha ju 


6-page supplementary 


WaTeR & SEWAGE WORKS, 


cribing the Balancel Pilot Valve 


Control Unit. 
Phe unit, which 


compri € hour 


basi ub-assemblhe weighs onl 
15 lbs. 1 
tor flow 


filtration 


16 by 3 inches long, is used 


and pressure control in 
water and waste treat 
ment plant 


The bulletin contains dimension 


ind installation and schematic dia 


yram in addition to useful infor 


mation on the description, opera 
and advantage ot the 


friction, lost m« 


tion, 


these include no 


tion, or wear due to its unique 


construction which employs no 


bearing tuffing boxe leaver 


ulcrums, or knife-edge fail-safe 
yperation to close the main 

lve if air supply fail non 
ning pilot valve to pa grit 
oreign matter: and low cost 
ts from compact design 


OcTOBER, 1955 
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No two water treatment problems are 
exactly alike. The right solution to each 
can only be arrived at after a careful 
study of the local conditions. Variables 
such as raw water composition, rate of 
flow and results required automatically 


in water treatment problems... 


you won't find identical twins 


a Ae Fa le , ai ee ah 
Pe 


The Citizen’s Water Company of Washington, 
Pennsylvania recently started up this compact, 
attractive filtration and softening plant. A 
Dorrco Aldrich PeriFilter System was selected 
as the most economical answer to meet local 


conditions. Consisting of two 49’6” dia. Dorrco 
Hydro-Treators, each surrounded by an annular 
rapid sand filter, the plant has a softening ca- 
pacity of 4 MGD. 


rule out the cure-ail approach. The 
installation shown below is a good 
example of how equipment should be 
selected to fit the job... 

and not vice versa. 





The unique PeriFilter design cuts construc- 
tion costs because both pre-treatment unit and 
filter are installed in the same tank. Valves and 
piping are greatly simplified. Reduced head 
losses and simple operation add up to lower op- 
erating costs. 

If you’d like more information on the Peri 
Filter System write for Bulletin No. 9042. No 
obligation, of course. 


"Trademark of Dorr-Oliver P ed 


Every day, nearly 8 billion gallons of water are treated with Dorr-Oliver equipment 
@& wel Dornr-CounuiveR 
— 


NE ¢ ' 


EQUIPMENT 


4 








WAT Chiorinators with chiorine evapor rs and master control pane 


nsert) used at the D.C. Sewage Treatment Plant 


DISTRICT OF COLUMBIA 


SEWAGE TREATMENT PLANT... 














bul 


soe. Saneeaee 
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eS eS ce ae ean 


=... 


modern concepts of sewage chlorination control 


Design of the Washington, D. C. Sewage Treat- 
ment Plant utilizes modern concepts of sewage 
chlorination control. W&T water diaphragm, 
high capacity chlorinators at the Plant are con- 
trolled from remote chlorine rate setting stations 


which operate by push button. 


Remote control stations allow plant operators 
to change chlorine feed rates without leaving the 
operating center of the plant. Remote rate of feed 
indicators at the stations show the rate at which 
chlorine is being fed and immediately show 
changes in the rate of feed. Wallace & Tiernan 


Chlorine Flow Recorders give a permanent record 


of the daily chlorine feed of each chlorinator and 
also the total amount of chlorine fed to each 


point of application. 


In addition to remote chlorinator control, 
W&T offers many other types of accurate and 
effective controls which can help the operation 
of your plant. From simple intermittent start- 
stop operation through automatic proportioning 
of chlorine feed to sewage flow, program control 
based on plant flow patterns, and ORP recorder- 
controllers, Wallace & Tiernan can answer your 


chlorinator control problem. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9,NEW JERSEY 


S-102 












